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It’s the construction of G-E ballasts that helps keep fluores- 
cent fixtures quiet. 


The distracting effects of ballast hum won’t plague the employees 
of your customers—nor build up your complaint file —if your fixtures 
are equipped with G-E ballasts. Noise is built out of the G-E ballasts 
at the same time that long life is built in. 

Constructed to exacting standards, the G-E ballast typifies G-E en- 
gineering in the various phases of fluorescent lighting. The finest low- 
loss core steel is uniformly rolled, stamped, and stacked as part of the 
controlled quality construction. Machine winding produces rectangular 
solid coils and eliminates ‘‘springy”’ layers, while a special sealing com- 
pound fills every void and seals the components to one another and to 
the ballast case. 

The clamping frame is designed to prevent shifting of parts and result- 
ing noise. Wiring is made easy by the angle slot construction which 
lets leads out at either ends or bottom. You can thus use one case 
style for many different mountings. 

The G-E trade mark on fluorescent lighting equipment signifies the 
best that engineering skill and quality manufacture can produce. And 
remember, there is a G-E component for every lighting requirement. 
The next time you have a lighting problem, call in your local G-E rep- 
resentative. Our complete facilities are at your service. 


Apparatus Dept., General Electric Company, Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 


408-839-5205 


General Electric ballasts help 
keep fixture users satisfied—they 
mean added profits for you 


1 Low noise level—for satisfied 
users 


2 Long life—for low maintenance 
cost 


3 Characteristics matched withlamp 
—for rated lamp life and light 
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BALLASTS LAMPS STARTERS 
LAMPHOLDERS CABLE 


for DEPENDABILITY in fluorescent lighting 
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These maintenance 
units make overhead servicing 

so fast and easy that light output is kept at 
maximum. 









The chief advantage of these Murray Crows’nests 
is that they make overhead, out-of-the-way lights, 
unit heaters and sprinkler heads, easily acces- 
sible, without disturbing men, machines or pro- 
duction schedules in the slightest. 

All the many important plants which have taken 
on Murray Crows’nests, wonder how any plant 
ever got along without them. 
Fill in the coupon and mail— 
we'll propose a unit suiting 
your particular needs. Metro- 
politan Device Corporation, 
Brooklyn 16, N. Y. 

























é Courtesy 
‘Magazine of Light™ 
General Electric Co, 










Metropolitan Device Corp. 
Brooklyn 16, N. Y. 


Send data (without obligation) on Murray 

Crows‘nest suitable for our requirements. 

Ladder must reach feet high, and extend 
feet side-ways. Aisle width is 


Name and Title. 














ELECTRICAL CONTRACTING. Published monthly, price 35 cent ETUR 
i . S a copy. Vol. 45, No. 3. Allow at least ten days for change of addr 
Spey it ain 8 Wr slot SCN a MRE mila oye ene ha ate, ee Prete, Goel 
& year, $4.60 for two years, $5.00 for three years, Canada $3.50 a year “$5 00 for two 00 for three penne: All other cadenthe Sica oe ane ee 
» $5. a m » $5. years, $6.00 for three years: 
eo indicate position and company connection on all subscription orders, Entered as second-class matter Negus 29, 1936, at Post Otic, Albany, sd Tweane tie oat 
ch 3, 1879, Printed in U. S. Copyright 1946 by McGraw-Hill Publishing Company. Cable address: ‘McGraw-Hill, New York.’ Member A. B. P, Member A. B.C. 





























15,000 (TEMS 
Including the Famous 
APPLETON 
MALLEABLE IRON 


“UNILETS” 















Saks 


O hunting for the right fitting when you order from the COM. 
PLETE APPLETON LINE! It’s there, right in the Appleton 
Catalog, in Appleton’s well-known skilful design and out- 
standing quality. 

Outlet and switch boxes, couplings and. connectors, entrance 
fittings—in an almost endless range of types and sizes. 

Strong, light Appleton “Unilets” by the thousand — threaded 
and no-thread—made of tough MALLEABLE IRON, which won't 
break and will last as long as any building. 

Explosion-proof, dust-tight, vaportight fittings and lighting 
equipment, available in an unbelievable number of combinations 
to suit any hazardous requirement. Underwriters approved and 
providing a wide margin of safety. 

The permanence, low up-keep ang efficient operation that you 
build into a job with Appleton Fittings are not listed on your bid, 
but they’re real factors just the same. When you supply Appleton 
material, your reputation for good work goes up. That’s why the 
Complete Appleton Line \ong has been recognized as “STANDARD 
FOR BETTER WIRING” 


SEND TODAY for the big Appleton Catalog (illustrated at left) 
which gives complete information on more than 15,000 items. 


Sold Through Wholesalers 
APPLETON ELECTRIC COMPANY 


1704 WELLINGTON AVENUE - CHICAGO 13, ILLINOIS 


Branch Offices: NEW YORK, 76 Ninth Avenue « DETROIT, 7310 Woodward Avenue ° CLEVELAND, 1836 
Euclid Avenue « SAN FRANCISCO, 655 Minna Street « ST. LOUIS, 420 Frisco Bldg. ¢ LOS ANGELES, 100 
North Santa Fe Avenue « ATLANTA, 175 Luckie Street, N W. © BIRMINGHAM, 6 N. Twenty-first Street 
MINNEAPOLIS, 305 Fifth Street, S. * PITTSBURGH, 418 Bessemer Bldg. « BALTIMORE, 100 East Pleasot 
Street « BOSTON, 10 High Street « DENVER, 1530 Sixteenth Street * PHILADEtPHIA, 1217 Race Stree! 


Resident Representatives: Cincinnati, Dallas, Kansas City, Milwaukee, New Haven, New Orleans, Seattle 


“APP PL ed 0 ON 


CONDUIT FITTINGS « OUTLET AND SWITCH BOXES « EXPLOSION-PROOF FITTINGS « REELIT! 
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Y RAPIDLY-APPLIED, ©. 
FAST-STICKING  \ 


ACCURATE 


TAPES 


PRODUCE VOLUME 
SALES! 





ACCURATE FRICTION TAPE: A fast moving tape made 
from high quality sheeting, carefully impregnated by a 
special calendar process for permanent retention of ad- 
hesive qualities. Excellent frictional qualities, plus non- 
raveling and easy tear-off features produce consistent 
volume sales. 

ACCURATE RUBBER TAPE: A strong elastic tape with long 
established trade acceptance. Superior sticking qualities 
assure neat, fast, economical installation. 

ACCURATE TAPES are carefully and neatly packaged to re- 
tain elasticity and adhesive properties over long periods— 
your assurance of a non-deteriorating stock. Backed by 
over a quarter century of experience, ACCURATE TAPES are 
profitable items for wholesale distribution. be 
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Our Navy Did ...on fleet tugs down in the tropics, where 
engine room temperatures.were running high as 140°F! 
In 25 by 30 ft of space, that’s like having 140, thou- 
sand-watt radiant heaters “‘raising blisters’ on you all 

- at one time ! 





Here’s How Navy Figured: To get 765 shaft hp out of 
94% efficient propulsion motors, of which there are 
four aboard, they were putting in about 812 hp of 
electrical energy. Or, 47 hp went in that didn’t come 
out of the shaft, but escaped through the frame. This 
ran about 35’ kw heat per motor. 











Well, Our Temperatures Began To Rise when Navy 


laid down its ‘specs’, “Design a marine water-cooled 
motor—make it fit into the floor space of your open 
drip-proof type—no major changes in ship design. 
Make it extra-dependable, as fireproof as practicable”. 
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We Measured, and figured, and made designs—used a 4 
new, toxic gas-free Glass Melamine insulation that re- Then We Made Those Motors Shock-Proof — by cut- 
quired extensive changes in design and fabrication. ting out all cast iron, re-designing structural members 
We put special air passages inside the motor—yet for greater strength, resorting to modern, proven fab- 
kept accessibility. We saved 25% space over our pre- rication throughout. Result: A new kind of water- 
vious commercial marine design by figuring a special cooled motor that put a “tough” Navy job on ice, 
shape cooler—without cutting down cooler efficiency. and also proved a point! A 1999 



























There's a Point to this story: Every time Allis- 
Chalmers engineering discovers new ways of solv- 
ing special motor problems, like this one, it also 
learns how to build better standard motors for 
you ! Watch for these new and better motors from 

A-C. ALLIS-CHALMERS, MILWAUKEE 1, Wis. 





















HEAR THE BOSTON SYMPHONY: Every Saturday Evening, American Broadcasting Co. 
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COMPLETE T&B KIT 


FOR THE MAN WHO HOOKS UP SMALL WIRES 


Contains everything you need: A lib- 
eral supply of standard T&B Sta-Kon* 
Pressure Terminals** for wire sizes 
#22 through #10, and the simple 
T&B streamlined Installing Tool. 


This Assortment Kit assures quick, 
safe, neat wiring jobs in the shop or 
on location. No solder. No fuss. No 
muss. T&B Sta-Kon Terminals are 
engineered to make perfect electrical 


* Trademark Reg. U. S. Pat. Off. 
** Patented 


and mechanical connections. Ap- 
proved by Underwriters Laboratories 
and U. S. Government. Millions were 
specified for battle-wagons, bombers 
and other critical war uses. 


Buy one of these handy, inexpensive 
Sta-Kon Terminal Assortment Kits 
today from your nearby T&B Elec- 
trical Supply Wholesaler, our sole 
Distributor. 


THE THOMAS z« BETTS CO. 


INCORPORATED 


manufacturers of electrical fittings since 1898 
ELIZABETH,1,MNEW JERSEY 
In Canade: Thomas & Betts Ltd. Montreal 











momen \ New Line of 
Dry:Type Transformers! 


14 SIZES 
ges First mass-produced during the war for Ranging from 
U.S. fighting ships, these new Allis-Chalmers eae 800 KV —~ 
Class “B” Insulated Dry-Type Transformers 
overcame critical weight and space limitations. 


Single and 3-phase 


gar Today, incorporating these same wat- 

proved advantages, they’re being produced for 
industries, utilities — to bring you simpler, 

safer and cheaper power distribution — new, long 
transformer life... at no advance in price! 





gar For complete details, get in touch with 
your nearby A-C dealer or district office — or 


send today for new descriptive bulletin B6382. 
ALLIS-CHALMERS MEkG. Co., MILWAUKEE 1, WIS. 


HEAR THE BOSTON SYMPHONY: Saturday, American Broadcasting Co. 








ALLIS-CHALMERS MFG. CO. 
Milwaukee 1, Wis. 


Gentlemen: 


Please send me your Bulletin 
B6382 describing the new line 
of Dry-Type Transformers. 





(Name) 





(Title) 





(Company) 





(Street Address) 





Frm ms cme ce me eS DS SS OO Os 


(City and State) A 1986-1 
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WHEREVER EQUIPMENT 














ELECTRIC FEEDRAIL 


protects: 
Whenever you see exposed wires on a crane system, wires on 


the floor or awkward motions of portable tool operators — think 
of FEEDRAIL. 


CRANES AND HOISTS 


Electric Feedrail is an enclosed bus bar system having movable 
trolleys that make contact with the bus bars at all times. It is 
polarized, fused and grounded and each section carries the 
Underwriters’ Label. 


FEEDRAIL is protected against dust, mechanical injuries and 
mechanical shorts. It is furnished in assembled sections and 
curves. Also available for Slide Switches and transfers. Easy to 
install, inspect and service. 


PORTABLE TOOLS 


FEEDRAIL not only feeds but also supports all types of portable 
tools which may be readily disconnected by means of fused 
EVER-LOK connectors. 


TEST RACKS 


or any electrical equipment that has to be moved or rearranged 
to accommodate’ new production layouts is best served by 
FEEDRAIL. ° 

ASK FOR FEEDRAIL CATALOGS GENERAL Neo. 15, 


NEEDLE TRADES No. 16, MACHINE TOOL No. 17 " 





ing machine 
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~ PROBLEM: 


To find insulated 
cable for battery- 
charging leads — 


immune to 





attack by electrolyte 


An Ohio steel mill required insulated 
cable for its battery-charging equipment, 
which consisted of a 250-kw generator 
and a 27-panel switchboard. Cable was 
needed for leads from panels to batteries. 
As the leads ran underground, the cable 
insulation had to withstand moisture as 


RESISTS CHEMICALS— Flamenol Style FL cable is 


ighly resistant to oils, water, mild acids, and alkalies— 
and weather. It is tough and stable, is flexible at low 
temperatures, and has high dielectric strength. Flamenol 
does not support combustion—therefore, prevents outages 
due to fires. Requiring no protective braid, it reduces the 
volume of wiring and eliminates terminating problems due 
to fraying. Its insulation strips easily and leaves the con- 
ductor surface untarnished. 


E41 41... Only G.E. makes Flamenol cable. 
49:5, is ABST nal cable insulated with plasticized 


polyvinyl chloride. G.E. introduced it in 1935—not as a 
substitute for rubber-insulated cable but as a new type 


GENERAL @ ELECTRIC 
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SOLVED wr FLATTEN CABLE 





well as electrolyte fumes and accidental 
contact with the electrolyte itself. Four 
years ago, at G.E.’s suggestion, Flamenol* 
Style FL insulated cable was selected for 


- the job. The mill reports that the original 


installation is still giving trouble-free 
service. 


possessing desirable properties not obtainable in rubber. 
To find out how Flamenol can help solve your problem— 
save you time, trouble, and expense—ask our local office, 
or write Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 


*Trade-mark reg. U.S. Pat. Off. 
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A typical G-E dry- 
type substation, made 
up entirely of stand- 
ard elements and 
equipped with metal- 
tated lol t-to Mie cel Toll] Mell 
circuit breakers. Units 
like this can be add- 
ed one-by-one until 
your entire plant is 
converted to a co- 
fe llilelicteM lelelomectlict 
system. 











A “bright spot” anywhere in the plant, this G-E dry-type 
load-center unit substation (150 kva) is completely self- 
contained, incorporating high-voltage potheads, disconnect- 
ing switch, fuses and low-voltage thermal breakers. 
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G-E dry-type unit substations are styled to meet 1946 
requirements for neatness and clean-cut appearance in your 
plant equipment-layout. Their design simplicity lends itself 
to ease of location and facility of installation. Their light 
weight reduces structural problems. 

Users who prefer dry-type equipment will find these unit 
substations at the top of their class in their ability to handle 
overloads. For, the transformer sections of G-E dry-type 
unit substations are designed to meet AIEE Standards No. 1 
for Class B insulation, with 130 C maximum hot spot temper- 
ature in a maximum ambient of 40 C. They also meet ASA 
Standards C-57.1, which limit the observable temperature 
rise to 80 C. 

These unit substations have factory-matched switchgear 
—that is, the interrupting capacity of the switchgear sec- 
tion is matched, electrically, mechanically, and thermally, 
with transformer characteristics. 


G-E dry-type unit substations are repetitively manufac. — 


tured. This is a feature adding to their flexibility, for as 
load requirements change, expansion is met by the addition 
of similarly matched units, block by block. Thus, a planned 
efficient load-center power distribution system is always in 
operation in your plant. G-E dry-type unit substations are 
available in ratings up to 2000 kva, 15,000 volts. 

Ask for bulletins GEA-3592A and GEA-3714B. Call your 
nearest G-E representative or write to Apparatus Dept., 
General Electric Company, Schenectady 5, N. Y. 





G-E dry-type unit substations have been supplied in quantity 

since early in the war-construction period, and sizes and 

types to meet individual load conditions can now be ordered 
right out of the catalog.” 


GENERAL©® ELECTRIC 
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faikeMustete (tial telelemeciti-iarel ie 
tribution system, power is 
eitsidleltl t-te Mm icolummuit-icel mel ele! 
switchgear (A) at relatively 
high voltage (2.4 to 13.2 
kv) to load-center unit sub- 
A relitelatinlsd i keleeli-Yo Mal-Yolae dal 
centers of electrical load 
areas. There it is stepped 
down to utilization voltage 
(below 600 volts) and dis- 
Taleltii-te Ma com ti-WmLelele MaialcollTe]a 






_ short secondary feeders. 


The terminal compartment 
casing extends down the en- 
tire MMe of the substation 
Mele iticlilsleMmneelel MEctalizeliles 
connections. The unit can be 
halelicle Mlalioll ollela-Mieliicianeelae 
duit and cable have been 
made up. On vital conver- 
sion jobs, this convenience 
feature will save many pre- 
cious hours. 
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in many of its operations. 


» 
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T These dry-type induction voltage regula- 

‘ tors are used to control temperature of a 
wire-annealing operation. Twelve strands are 
processed simultaneously, each regulator acting 
to control the current-flow through series-con- 
nected sections of two conductors. These hand- 
operated regulators make it easy to adjust for 
different conductor sizes and other changes in 
operating conditions. ee 


- It's surprising how many places there are 
around a factory where close voltage regula- 
fion can improve processes or working con- 
_ ditions. All five regulator installations shown 
here, for example, are paying their way at 
one typical plant—probably similar to yours 


In planning more efficient electrical usage, 
be sure the right voltage is right where you 















want if. General Electric’s full line of feeder 
voltage regulators—large and small—man- 
val and automatic—can meet any problem 
where volts or kilovolts must “toe the line”. 
And your loca! G-E office can deliver what- 
ever technical aid you need to apply them to 
the job. Apparatus Dept., General Electric Co., 
Schenectady 5, N. Y. 













Smooth, stepless voltage control for 100,000- 

volt testing equipment is provided by this 
5-kva dry-type induction voltage regulator. Con- 
nected in the primary (low-voltage) side of the 
step-up transformer, this regulator affords 100 
per cent raise-and-lower regulation, so that out 
put test voltage can be varied from 0 to 100 ky, 
simply by turning the crank. 
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4s Electric heating circuits on a hot-rolling press used 
to fabricate laminated plastic forms are main- 
tained at the required temperature with induction 





? 


eder voltage regulators. Circuits for two electrically heated 
nan- rollers and one hot plate are separately controlled by 
lem the hand-operated regulators, giving close control of 
ne”, processing. 

hat- 


BETTER 
FACT gry 


LIGHTING 4 Automatic voltage regulation by means of this dry- 


3 


type induction regulator has “paid off” in a more 
uniform level of illumination. The full visual value of 
every kw-hr is obtained with fewer lamp _ burn-outs 
from overvoltage. Production space is saved by locating 
the ‘regulator on a platform along with the Pyranol* 
transformer which serves the lighting circuits. 










*Trade-mark for General Elec- 
tric’s nonsludging insulating and 
cooling liquid that will not burn 





















This 48-kva Pyranol induction voltage regulator, 
5 installed in a basement substation, automatically 
maintains the proper voltage for lighting circuits in the 
plant office building. A Pyranol regulator was chosen 
for its safety in this confined indoor location. 





% 





For complete information on any of General Electric's 
voltage regulation equipment, write for the following 
10 publications: 


4 Oil-immersed Induction Voltage Regulators—Type IRS 
" GEA-2018 (24 kva and smaller) 
GEA-2985 (36 kva and larger) 


Pyranol Induction Voltage Regulators—Type IRS, GEA-3443 
Dry-type Induction Voltage Regulators—Type AIRS, GEA-3057 


Inductrols (Small Dry-type Induction Voltage Regulators) 
GEP-238 


Automatic Voltage Stabilizers GEA-3634 
Variable-voltage Autotransformers GEA-3635 
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THERE’S ONE CORRECT 


INDUCTION MOTOR 





fa 200 Hp. Induction Motor i 400 Hp. Vertical ind. Motor fi 200 Hp. Squirrel Cage Vertical fr 300 Hp. ——— —_— Cage 
ind. Motor ind. Mot 


@® 25 Hp. Vertical ind. Motor ® 250 Hp., 1800 r.p.m. ind. Motor @ 30 Hp. Splash-proof ind. Motor > 40 Hp. Fan Cooled Ind. Motor 





sais 


Burke INDUCTION MOTORS assume all kinds of types and sizes to meet specific con- 
ditions. They may be Squirrel Cage, with normal torque—normal starting current; normal 
torque, low starting current; high torque, low starting current or high torque, high slip. 
They may be Wound Rotor with constant or varying speed. 

They may be multi-speed, drip and splash-proof, enclosed, enclosed fan cooled, vertical, 
flange, round frame and in sizes from 1 to 1500 H. P. 

Consult with Burke engineers for that correct high quality induction motor.designed for the job. 


For a description of the complete Burke line of AC and DC motors and genera- 


tors, consult Sweet’s Engineering catalogs or Electrical Buyers Reference catalog. 
For immediate assistance, telephone our nearest representative: 


te 


BURKE AGENTS AND REPRESENTATIVES 


ATLANTIC ENG. CO. BURKE ELECTRIC CO. 

185 17th Street N. E., Atlanta, Ga., Phone: Hemlock 6461 Room 1515, Engineering Bidg., Chicago, Illinois 

Cc. E. WINCHELL Phone: Franklin 5061 

205 Perry-Payne Bidg., Cleveland, O., Phone: Cherry 5634 BURKE ELECTRIC CO. 

INDUSTRIAL EQUIP. CO. Roosevelt Theatre Bldg., Detroit, Mich., Phone Plaza 7232 
6823 Navigation Bivd., P.O. Box 9155, Houston, Texas, BURKE ELECTRIC CO. 

Phone: Woodcrest 62693 Room 1704, 274 Madison Ave., New York City, N. Y. 
BURKE ELECTRIC CO. Phone: Lexington 2-5330 

Room 234, 1600 Arch St., Philadelphia, Pa. F. E. BURKE 

Phone: Rittenhouse 5226 416 Maple Ave., Pittsburgh 18, Pa., Phone: PEnhurst 5357 


P. A. MORSE NORTHWESTERN AGENCIES 
Fullerton Bidg., Room 600, St. Louis, Missouri 2411 First Avenue, Seattle, Washington 
Phone: Garfield 0076 Phone: Eliot 8882 

"J. B. COLESWORTHY—1709 West 8th Street, Los Angeles, California—Phone: Federal 2021 


M O 120 85 ] ° GOENete an TORS 1 ae) | i On On ©) Ko. We. 


ey U P 4 cE A.C. & D.C. Motors & Generators 


8 U Roe eak-C TR 4 CO MFA. Ext, PENNSYLVANIA «¢ Semeg (/89/ 
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Eye Appeal 
Buy Appeal 


"| re] “ % \ a n 
Pizzi « solace | 
+ SES ET 
ETA A FACE NCON 


It’s a well-known rule of merchandising that to sell more you 
must show more. Now, with Leader’s new DIRECLITE, you can 
spotlight and focus attention to a given section of your store 
or a particular item of merchandise. Used in combination with 
the well-known ‘Officer’ Unit, DIRECLITE. gives a selling 


power unequalled in lighting history. 





Previous purchasers will be glad to know DIRECLITE can be 
easily installed for use with their present equipment, 


4 fi Y Only Better Electrical Wholesalers 
distribute Officer and Direclite Units. 
There is a Leader Representative in 
your area. See him today, or write 


ELECTRIC MANUFACTURING CORP. 





6127 NORTH BROADWAY... CHICAGO 40, ILLINOIS 
WEST COAST FACTORY...2040 LIVINGSTON STREET, OAKLAND 6, CALIFORNIA 

























2-lamp reflector fixture 
equipped with 


FLUOR-O-SHIELDS 


e Eliminates Glare - Decorative - Instantly Attached 


FLUOR-O-SHIELD’ 


light diffuser for fluorescent lamps 





e Diffuses Light Evenly - Fits Open-Face Fluorescent Fixtures 


e Ideal for Factory, Office, Store and Home Lighting 
e Of Lightweight Aluminum, Durable, White Enameled 


FLUOR-O-SHIELD is adaptable wherever exposed fluores- 
cent lamps (40 W and 20 W) are used. Snap-on clips permit in- 
stant attachment or removal without bolts, screws or tools. 
Simply snaps on. Reduces eye-strain, results in improved work 
and efficiency. Improves appearance of all open lamp fixtures. 
Will not cast shadows. Does not catch dust or dirt. 


A TIP FOR DEALERS! Don't overlook a profitable business 
through the combined sales of FLUOR-O-SHIELDS, fluorescent 
lamps and starter replacements. FLUOR-O-SHIELD is an inexpen- 
sive, fast-selling, multiple item. Take stock of the opportunities 
right in your immediate vicinity—shops, offices, grocery stores, 
restaurants, factories. The decorative effects are surprising, too. 


Available in two sizes: 40 watt, 20 watt. Order today! If your 
distributor does not have stocks, ask him to write us. 


CAMFIELD MANUFACTURING COMPANY » GRAND HAVEN, MICH. 


























SPECIFICATIONS: 

Catalog No. Length | Fits Tube Units per Pkg. Color 
27-1-40 48-in. | 40watt | (12 | White 
27-5-40 24in. | 20watt | 12 | White 

*Trade Mark—Patent Pending 
No glare from any angle. FLUOR-O- Snap-on clips for instant attachment or 
SHIELD casts no shadows. removal. 














40 Watt — 48-inch 


$425 


20 Watt — 24-inch 






No time lost for installation. Just snaps 
on. Shipped ready for immediate at- 
tachment. 
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TENSILE STRENGTH ELONGATION 


Pounds per square inch Per Cent 


INSULATION VOLTAGE BREAKDOWN 
RESISTANCES - Volts Per Mil 
CONSTANT 


1,200 
1,000 


10,000 








THREE TYPES of building wire are authorized under the new Electrical 
Code. These are: 


R—Used by the Industry since its inception. The copper conductor has a 
Code rubber insulation and fibrous overall cover. 








T—A copper conductor with VINYLITE (a synthetic compound) insulation. 


RU—LAYTEX. This type has a copper conductor, natural rubber insulation 
and fibrous cover. 


The charts above show the wide margin by which LAYTEX leads in physical 
and electrical qualities. This is America’s lightest weight, smallest diameter, 
natural rubber covered wire. Now available without restriction. 


= Ay . ’ 
servine Working Lraulalled be Kibbow 





SCIENCE 


UNITED STATES RUBBER COMPANY 


1230 AVENUE OF THE AMERICAS e ROCKEFELLER CENTER + NEW YORK 20,N.Y. 
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You Protect Your Reputation 
As You Protect Your Wiring 


} judge a man, a machine, or a wiring job by perform- 
ance—performance not just today, but tomorrow, and for a lifetime. 

Recent shortages made necessary certain emergency practices that do not 
meet the high standards of the National Electrical Code...as in the use of 
conduit. As every contractor knows, the only code-approved wiring system, 
designated as moisture-, vapor-, dust-, and explosion-proof, for use in 
hazardous locations and occupancies is a standard-threaded, rigid steel 
conduit. 

Now, as you rewire for modernization and wire new buildings, you can use 
Youngstown Buckeye Conduit—the full-weight, rigid steel which for many 
years has been first choice of contractors and customers alike. Whenever you 
use Buckeye you give your wiring the best possible protection. Likewise you 
protect your own reputation for safe methods and sound practice. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 
Youngstown 1, Ohio 
Manufacturers of 
CARBON, ALLOY AND YOLOY STEELS 


YOUNGSTOW 
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for VERSATILITY in LIGHTING 













THE MILLER COMPANY + MERIDEN, CONNECT 







ee 


ILLUMINATING ROLLING MILL FOUNDRY HEATING PRODUCTS — _— << 
DIVISION DIVISION DIVISION DIVISION MILLER 
Fluorescent, Incandescent Phosphor Bronze and Brass Non-Ferrous Metal Domestic Oil Burners LEE : 
Mercury Lighting Equipment in Sheets, Strips and Rolls Castings and Liquid Fuel Devices Bead | 


SIN CESI844-— | 
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“REALLY WORTHWHILE PRIZES » 





TYPICAL EXAMPLES OF 


| OLD 
| Wine #ouD INSTALLATIONS — 


o_ WIN FoR YoU - 2no. PRIZE + + + $250.00 
3rp. PRIZE « - * $100.00 


$25 PAID FOR ALL ENTRIES USED IN WIREMOLD PROMOTION 





> $500.00 
































OPEN TO ALL 
CONTRACTORS AND ELECTRICAL MAINTENANCE MEN 


Today...and in the near future... you are planning many jobs using 
Wiremold Raceways and Fittings in war plants, hospitals, schools, stores, 
offices and other types of buildings. All of these jobs are interesting to 
us and many of them will point the way to future Business- Building op- 
portunities for you and your fellow electrical men. That is why we are 
announcing this Wiremold “How to Use it” competition... to record 
the best of these Wiremold applications for the benefit of all. Send now 
for folder giving full details of how to enter, and the few simple rules. 


Awards will be made for those installations judged as showing 
business-building possibilities in a wide field, as well as good judg. 
ment in the selection and use of our products, bearing in mind the 
wide adaptability and interconnectability of Wiremold in completing 
“a TAM ~ the wiring system “FROM PANEL BOXES TO OUTLETS”. 


The judges shall be chosen from the electrical industry, and their 
decisions shall be final. 


COMPETITION CLOSES APRIL 1, 1946 





THE WIREMOLD COMPANY, HARTFORD 10, CONN. 











— 
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INSULATING 
VARNISHES 
















fou [eit ormee- 


IRVINGTON 7100 


A clear internal drying varnish noted for long-life at high tem- 



































peratures. Life test of over 1100 hours at 105°C. Thorough pene- 
tration and curing is obtained even in the deepest windings. 
Provides firm, though flexible, transparent bonding, so clear 
that-coded leads are readily identified. Possesses excellent elec- 


trical properties, and is oil, acid and moisture resistant. 


i bz Motore- 
HARVEL #512C and 612C 


) Phenol-aldehyde type varnishes derived from Cashew Nut Shell 





Liquid. Set dry throughout by heat induced chemical polymer- 
ization, thus cannot leave gummy half-cured interiors. Provide 
high insulation resistance at all temperatures, and are outstand- 
ing in this feature at operating temperatures up to 300°F. 
| Extremely resistant to acids, alkalis, moisture, and oilproof. 


HARVEL 7/612C 


Now widely used by Fluorescent Ballast manufacturers, because 





the unique structure of this cashew varnish aids greatly in keep- 
ing ballasts hum-free. 

All the above varnishes will cure most satisfactorily under 
conventional convection baking methods, or infra-red. For 
complete information write Dept. 46, Irvington Varnish & 
Insulator Company, Irvington 11, New Jersey. 


(es) 


(fe=N Ts ciiwasten pict oeumious ecccccccee Irvington 11, New Jersey, U.S.A..................cec0- 


MOC Re. 
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LIKE THE IRON 







No threads to cut... mo lines to turn... when 
you use convenient, modern ELECTRUNITE 
E.M.T. This simple compression-type fitting 
és quickly and easily tightened with only a 
pair of pliers. 





Lightweight, modern ELECTRUNITE 
E.M.T. requires no excess metal to serve as a 
base for thread-cutting. Without threading 
operations, no base metal is exposed to corro- 
sion and finish is undamaged by wrench marks. 











Every length of safe, modern ELECTRUNITE 








QWRITERS LABORATOR)p 







E.M.T. carries the Underwriters’ Labora- ._ gt LY J 
tories label of approval—your assurance that N\ INSPECTED NG 
this up-to-date conduit has been inspected for REPUBLIC 





REG.U.S. PAT.OFF. 


RIGID 


adequate electrical and mechanical protection. ELECTRUN ITE 
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Convenience .. . light weight . . « safety ..; 
these are three important reasons why more 
and more electrical contractors prefer to use 
Republic ELECTRUNITE E.M.T. Consider 
these facts: 
CONVENIENCE 
ELECTRUNITE E.M.T. is threadless. Hence it 
_ eliminates tedious thread-cutting. Two simple 
compression-type fittings — easily tightened 
without turning the tubing—make strong, 


Inch-Marking*—an exclusive ELECTRUNITE 
development, consisting of easy-to-read inch 
and foot marks on every length—greatly in- 
creases cutting and bending accuracy. 


‘ | LIGHT WEIGHT 


as a base for thread-cutting, ELECTRUNITE 
"E.M.T. is much lighter than ordinary threaded- 


Pie 








REG. U. S. PAT. OFF. 





LIGHTWEIG 
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watertight joints that will not work loose. | 


Because it requires no excess metal: to serve 


Pe conduit. ‘cogs it is easier to patie 


5) ELECTRUNITE E.M.T. 

















ELECTRUNITE E.M.T.—the Streamlined Raceway 
Combines Convenience and Light Weight with Safety 


especially in cramped, hard-to-reach or over- 
head installations. 
SAFETY 

The wall thickness of ELECTRUNITE E.M.T.. 
was not arrived at by guesswork. It was care- 
fully and scientifically determined by Under- 
writers’ Laboratories as being adequate to 
provide necessary electrical and mechanical 
protection throughout the system. Moreover, 
ELECTRUNITE E.M.T. is approved by the 


‘ National Electrical Code for exposed, con- 


cealed and concrete slab construction. | 


Yes, consider these facts—add the many other 
advantages of ELECTRUNITE E.M.T.—and - 
you, too, will agree that you can’t beat this - 
modern electrical raceway. For complete in- | 
formation, see your ELECTRUNITE Dis- 


tributor, or write to: 


REPUBLIC STEEL CORPORATION. 


STEEL AND TUBES DIVISION + CLEVELAND 8, OHIO. 
Export Department: Chrysler Building, New York 17, N: ¥. 













Onlimited uses: 


Unlimited sares 
OPPORTUNITIES IN 


LAU “NITEAIR”’ 
EXHAUST FANS 


for Homes, Offices and Factories 


Everyone wants comfortable, refreshing sleeping, work- 
ing, and shopping conditions. Lau “Niteair” propeller- 
type fans provide more real, long-term comfort than 
anything that could possibly be devised or procured 
on such small investment. Installed in homes — large 
or little — Lau fans expel daytime heat; replace it with 
fresh, cool, night air. They have many practical appli- 
cations besides homes — in offices, stores, restaurants, 
factories, commercial buildings, and others. Mass manu- 
factured in straight line production for low-cost com- 
petitive selling. Sales are a snap. Profit potential, great. 


Write us direct... 
or contact your jobber 





- DAYTON 





24 





WORLD’S LARGEST MANUFACTURER OF FURNACE BLOWERS 


Engineers and fabricators of general Air Handling Equipment @ Single Inlet and Double Inlet Blowers © Propeller Fans 
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5 Diameter Sizes 
Range of 8 Discharge Capacities 


Remove musty, stale air from storerooms. 


’ 
HUNDREDS OF APPLICATIONS 


Here are a few— 


Air-conditioning shops and offices 
Removing dust-laden air in factories 
Removing foul or contaminated air 
Preventing dangerous fume penetration 
(from one shop to another 
or from shop to office) 
Removing smoke from furnace rooms 
Spot-cooling foundry workers 


AU pepe gaia ee a 


oO t U. S. a 





© Accessories 








LONG LIFE and LOW MAINTENANCE are Built 
into “3C° Bulletin 6013 AC MAGNETIC STARTERS 


3 Non-Reversing, Across-the-Line Starters are 

provide full voltage starting and overload pro- 
quirrel cage motors, and can be used as primary 
6r wound rotor-induction motors. They offer the 
built-in” features: 


muble break, silver-to-silver contacts. 
stor overload protection provided by eutectic alloy 
ermal overload relays. 
farter assembly mounted on steel sub-panel. 
Hinged armature magnet. 
‘Buttons in cover provide for externally resetting over 
load relays. be 





on-carbonizing arc shields. 
Form-wound operating coil. 
8, “Start” and “Stop” buttons available in cover. 
9. Ample space for wiring. 
19. Entire assembly easily removed. 
. Heavy drawn steel or cast enclosures. 





MMERHEAD MAGNET PROVIDES HI 
PEED CLOSING WITH 
MINIMUM IMPACT 


is close-up view of the magnet shows why the 
ulletin 7700 contactor used in these starters gives 
xtra long life. The single pivot point has a nitral- 
oy pin and bushing. Moving armature is light 
jweight, and travels only a: short distance—re- 
/ sulting in high-speed closing with minimum impact. 
Riveted magnet laminations prevent internal motion. 





“3C” Bulletin 6013 Starters are 

available in a wide variety of 

sizes and cabinets to meet every 
requirement. 


“Our Distributors and District of- 
fices will welcome your inquiries. 


its THE CLARK CONTROLLER CO. 


1146 EAST 152nd ST., CLEVELAND 10, OHIO EVERYTHING UNDER CONTROL 


Electrical C ontracting, March 1946 











HERE’S AN 


THAT’S EASILY SOLD 


FOR EVERY NEW HOME! 











Mone and more women are discovering the con- 
venience of built-in telephone facilities. Persons 
who are planning to build-new homes can easily 
be sold on the advantages of installing rigid or 
flexible conduit, at time of building, to carry 
telephone wires between the walls. 


Why not get additional business on every resi- 
dence job by including a bid for built-in tele. 
phone facilities? It helps to sell the house and 
pleases customers. 


¢ No ELECTRICAL CONTRACT IS REALLY COM- 
PLETE UNLESS IT INCLUDES BUILT-IN CONDUIT 
AND OUTLETS FOR TELEPHONES. 








eet ets 
xa* 
tition, -~ 
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Se ities 
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KILLARK FITTINGS especially 
for RURAL. ELECTRIFICATION 


for Rural Elesteistatioa abe: Your county and almost every county in the entire United 
Wecheroa nan States is enjoying many miles of new power lines being pro- 
aphidea ome jected by the REA. That means many, many new wiring jobs 
Enirance Attia iMate f ) for the electrical contractor with a complete line of rural 
~ gasketed “aia elle | electrification fittings — The Killark Line is a COMPLETE line 
tings grou: © of REA fittings. The electrical contractor who concentrates 
Woterproot elias uted | on the Killark Line is especially qualified for REA jobs because 
housings. he can be supplied with every fitting he needs and the proper 
Weatherproof lights. fitting — from his Killark wholesaler. 

Ceiling and wall lights 

Yardlights. 


Weatherproof conduit 
bodies, 

Standard threaded and thin 
wall type conduit bodies. 
Conduit fittings and insulat- 
ed knockout covers. 





Send to Killark for Rural Electrification Bulletin—you 
need this information for REA jobs. 





Offices and Warehouses: Atlanta, Baltimore, Boston, Chicago, Vandeventer & Easton Ave. 
Denver, Los Angeles, New York, Philadeiphia, Pittsburgh, 

San Francisco, Seattle and Syracuse. . SAINT LOUIS 13, MO. 
Offices: Cincinnati, Cleveland, Dallas, Detroit, Kansas City, 

Minneapolis. 











One order to Wagner brings 
everything needed to meet your 
exact transformer and switchgear 
needs—a complete unit substation 
engineered as a single unit, fully 
backed with undivided responsi- 
bility by Wagner. 

Wagner unit substations are easy 
to install—and when future load 
changes so dictate, easy to move 
intact to a new location. 


In addition to (1) ease of order- 
ing, (2) undivided responsibility, 
(3) simplicity of installation and 
(4) ease of relocation, Wagner 
unit substations offer you such 


other important advantages as 
(5) less installation expense, (6) 
maintenance is simplified, (7) 
low-voltage feeders are shortened, 
(8) less manpower needed to 
make changes, (9) built of the 
highest-quality materials in ac- 
cordance with the latest engineer- 
ing practices. 


Get acquainted with entire 
Wagner line of distribution and 
power transformers. Ask for 
Bulletins TU-180 and TU-181, 
gladly sent on request addressed 
to Wagner Electric Corporation, 
6413 Plymouth Avenue, St. Louis 
14, Mo. 


_ Other Wagner Products for Industry: Air Brakes * Brake Lining ° Electric 
Motors * Hydraulic Brakes * Industrial Braking Systems * NoRoL * Tachograph 














Air-Cooled 
Transformers 





Noflamol 
Transformers 









































Consult Wagner Engineers‘on all Transformer Problems 


i $ 


Sales and Service Branches: ATLANTA 3 - BALTIMORE 18 » BOSTON 15 + BUFFALO 8 + CHICAGO 16 —@ 
CINCINNATI 10 « CLEVELAND 15 - DALLAS 1 - DENVER 2 + DETROIT 2 -« HOUSTON 2 + INDIANAPOLIS 4 ; 
KANSAS CITY 8 - LOS ANGELES 15 - MEMPHIS 3 - MILWAUKEE 2 »- MINNEAPOLIS 4 « NEW YORK 7 
OMAHA 2 «+ PHILADELPHIA 8 - PITTSBURGH 13 » PORTLAND 9 « ST. LOUIS 3 + SALT LAKE CITY 1 | 
SAN FRANCISCO 3 - SEATTLE 4 - SYRACUSE 2 - TULSA 3 »« WASHINGTON 5 : 
In Canada: WAGNER ELECTRIC AT LEASIDE, ONTARIO 





Unit Substations 
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Take your time, lieutenant ... this GOLD SEAL’s got a good grip on him 














Other Jenkins Bros. tape 
products include Diamond Seal 


Actually, every single roll of Jenkins Gold Seal Tape has 


Friction and Rubber Tapes, exceptional grip and staying power simply because it’s got 
which meet ASTM and Federal more tensile strength in the fabric, more live rubber in the 
specifications. friction compound. 

















Oe That’s not boasting ... that’s testing ...every lot of the 

Sse base cloth, every batch of the friction compound. The 

<< Jenkins laboratory asks more of every roll of Gold Seal than 
you'd ever think of demanding. 

Every step of the whole process gets that kind of scientific 
control. Cloth and compound are made one so that there’s 
never any raveling or peeling. And it doesn’t dry out. 

Then each perfectly made roll is wrapped in cellophane 
so that when you point to the big red Gold Seal box on your 
dealer’s shelf, you always get the best friction tape at its 
factory fresh best. Jenkins Bros., Rubber Division, 80 White 
Street, New York 13, New York. 
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Jt discriminates — 


1— Instantaneous cutoff on short circuit, 


2— Time-delay, aueraging five times longer 
than that of any renewalde on one-time 
fuse. TRiingeiadhs Hs oc nln 
of heavily leaded motors; get it alse 
protects against tingle phasing. 
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more of the nechs of the Speed Link are 
own, indlantaneously opening the circuit, Coutact 








| | J Movable 
' Contact 


When a 4 cuerlaad is exceeded, the 
Therm-A- Trip, , with its Contact Release and 


i, Gealed siewale. dil. ototns an 
extra long time-delay. Sie: Ba Catia 
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PARANITE 


’ 








CONDUCTORS 
Tinned copper 
(solid for the more 
usual applications, 
and stranded when 
greater flexibility 
is needed) in sizes 
A No. 14 to 


= 2,000,000 C.M. 


INSULATION 


“Better than code 
requires.” Insula- 
tions from special 
compounds for 
higher dielectric 
strength for extra 
safety, are also 
available. 


BRAIDING 


Jacketed, with cot- 
ton braid (single 
or double), satu- 
rated with moist- 
ure resisting, 
flame-retarding 
compound, and 


-. smoothly finished. = 





THREE THINGS YOU CAN DEPEND ON in Paranite Type R Wire 
leading to panel boards, lighting circuits or factory machinery — 


One: THE “FISHABLE” SLICK FINISH 
Pulls smoothly through conduits—-slides easily around bends and el- 
bows—no joint jams. This non-migrating finish will not soften, gum 
or tack in hot weather or become brittle and crack in cold. 


Two: FAST CLEAN STRIPPING 
Outer braid strips with minimum effort. Inner rubber slips off cleanly 
exposing clean tinned copper conductor. No sticky, time-consuming 
layer of adhering compound to scrape. No dangerous reduction of 
conductor capacity by scraping of copper or accidental severing of 
strands. 
Three: LOWER INSTALLATION COST 

Just as 1 plus 2 equal 3, Point ONE ( Paranite Fishability), plus Point 
TWO (Paranite Clean Stripping), equals Point THREE (Paranite 
Lower Installation Cost). THAT’S PROFIT! 


PARANITE WIRE AND CABLE ,, 


Division of ESSEX WIRE CORPORATION 


General Sales Offices: Fort Wayne 6, Indiana. 


Manufacturing Plants: Marion, Indiana ¢ Jonesboro, Indiana. 
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tributed by 
INSULATION AND WIRES 
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is now ava 
THE P. D. GEORGE COMPANY 


INSULATION MANUFACTURERS 
CORPORATION 





Your pipe threading 
takes less time and 
effort with THIS 
\direct-action No. IR 


>) RIFAID 


a Threads 1” to 2” pipe 
/ Full-floating posts 
- 


y Bushingless, quick- 


setting workholder 





e@ If you prefer a poster threader, 

here’s an improved one that’s 

ready to thread 1", 114", 12" or 2" 

pipe most quickly and with least 

bother. Quick-set foolproof work- 

holder has no bushings to bother 

with. No @ockwobble in threading 

—handle pulls head and dies di- 

rectly, floating posts merely taper 

thread,do no driving. Alloy or high- — 

speed steel chaser dies cut clean perfect threads, 
steel and malleable construction assures long serv- 
ice—and it sells at a popular price! .. Buy No.1R 
at your Supply House. 


Millions of RIFID 


Toolsinvse §=—6-,§s; WORK-SAVER PIPE TOOLS 


Cut your pipe cleanly 


with more ease and 
speed with this new 
efficiency=balanced, 


Rikzatib 


PIPE CUTTER 


. . . with fast-action 
thin-blade cutter wheel 


® Slap this new Rizaip Cutter on a 
pipe, turn it tight and roll it right 
through your pipe in a few easy turns 
— thin wheel leaves practically no . 
burr. You like the well-balanced feel ~ 
of its new style malleable frame and 
the thin blade tool-steel wheel al- 
ways cuts true— every cutter individ- 
ually tested to assure it. Your choice 
of 5 sizes to 6" capacity and 4-wheel 
cutters to 4.” For easier pipe cutting 


. order Ritaibs,at yourSupply House. a 


The Ridge Tool Company 
Elyria, Ohio, U. S.A. 
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UMBULL_ 


MANUAL STARTERS 












Protect what you have... old or new 


To guard against damage to the motor, two types of 
protection are required . . . (1) Short Circuit, usually 
ptovided for in the form of the branch circuit fuse or 
circuit breaker . . . and (2) Overcurrent protection 
which will disconnect the motor from the line in event 
of overload or other conditions which causes the motor 
to consume more current than its design permits. 


Trumbull TT (1 H.P.Max.), TM-2 (2 H.P.Max.) and 
TM-71, (714 H.P.Max.) are old timers with young 





(Above) TRUMBULL TM Manual 
starter 2 and 3 pole, 440-600 
Vv. Max., 7Y2 H.P. Maximum. 


















AWere's the HEATER... 
THE HEART OF THE STARTER, 
INTERCHANGEABLE FROM 
THE FRONT 


ideas and have served a long, long time under these 
conditions. (Of course if you require remote control 
of motors and undervoltage protection you'll need 
Trumbull MAGNETIC starters.) 


But . . . and this is important . . . the construction of 
manual starters . . . and the interchangeable overload 
relay heaters with their easy accessibility, makes the 
difference between fully protected long life and ex- 
cellent motor sérvice . . . and merely “start” and “stop”. 
Trumbull Manuals have an honored service record... 
as they’ll prove to you on the job. 


(Left) TRUMBULL TT Manual 
starter 1 and 2 pole, 230 V. 
Maximum 





THE TRUMBULL ELECTRIC MANUFACTURING CO. 
PLAINVILLE, CONNECTICUT Bs 


NORWOOD, OHIO — LOS ANGELES — SAN FRANCISCO — SEATTLE 
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INSTALL G-E FIBERDUCT RACEWAYS 


FOR ELECTRICAL FLEXIBILITY 








GENERAL { ELECTRIC 
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Sharply advancing labor costs can be offset to 
a great extent by specifying direct-connected 
ventilating and heating apparatus! There is no 
time-wasting alignment necessary . . . no belts or 
pulleys to increase labor on the job . . . no special 
motor bases to require extra work ... no belt or 
chain guards to buy and install...no extras 
to knock down profits! 

And, in addition, you give each job the best 
possible equipment—you save space, you have 
permanent alignment (no rapidly wearing parts), 


ILG eect Dewve REDUCES YOUR LABOR COSTS! 


Direct-Drive 
Centrifugal Fans 


; 


iin 
Ne Ra 
m 


Direct-Drive 


you avoid shutdowns for replacements or servic- 
ing of parts, you eliminate power-wasting friction 
and noise, and your equipment delivers its full 
rated capacity! 

Get latest data on ILG complete lines of heat- 
ing and ventilating equipment from nearby 
Branch Office (consult classified directory) or 
write us today. 

















Self-Cooled Motor Propeller Fans 






The smooth surface of insulation made from GEON 
bermits easier installation. Bright NEMA colors 
aid in quick identification. 








Insulated and sheathed with GEON, underground 
| service entrance cable needs no heavy and expensive 
i braid or lead sheathing. 




















Wire insulated with Geon is everywhere! in 


TARTING with buried service entrance cable, jack- | made from GEON may be used in thin coatings whidi be the 





.eted and insulated with GEON, all the wire used in means more conductors per conduit. It’s smooth, too aad o 
this modern house is insulated with this modern material. easy to handle and install; quickly identified because tt All 
That’s because wire insulated with GEON offers so tire NEMA color range is available. And, of cous it dome: 
many advantages—excellent electrical properties, to name | Underwriters’ approved. order 
one of the most important. Insulation made from GEON As soon as the house is completed, more wire insulated tava 
is flame resistant; increases safety, reduces fire hazard. with GEON will make its appearance. It may be in the =. 


é ° « : . ° e : { y 
Because of its outstanding electrical properties insulation form of appliance, lamp, and telephone wire. Or it mi 





* * * * * * * k * * * * x 4B, 
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Wire insulation made from GEON bas, of course, 
outstanding electrical properties. In addition, its 
flame resistance greatly reduces fire hazards. 









Thinner coatings of insulation, made possible by the 
use of GEON, permit more conductors per conduit. 





in this modern house 








t 


be the hookup wire now being used in modern radio sets 
and other electrical devices. 


All of GEON’s advantages are available to users in 
domestic, industrial or utilities wiring. The next time you 
order wire or cable from your supplier be sure to specify 
insulation made from GEON. Or for help with specific 
‘plications please write Dept. Y-3, B. F. Goodrich Chem- 
ial Company, Rose Building, Cleveland 15, Ohio. 





B. F. Goodrich Chemical Company .....252.2.6 
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IMMEDIATE SHIPMENT - -aqCypy 
a ~+—___ REEL, ROLLER 





2% Cash 10 days; Net 30 days 
F. O. B. Chicago, Illinois 


FOR DISPENSING ANY MATERIAL THAT IS WOUND ON A REEL 
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VERY Electrical Contractor, Utility, REA Co-operative, Shipyard, Railroad 

and Wholesaler, should have several of these indispensable AUSTIN REEL 
ROLLERS. When pulling one or more cables into conduit, use an AUSTIN 
REEL ROLLER for each cable. Can be mounted stationary; or used on the job 
as a portable device—ideal for service and repair trucks. 


Here's the best, the most economical investment you ever made—AUSTIN 


NO. 600 REEL ROLLER at $37.50 each. Prompt shipment. 


9 OUTSTANDING ADVANTAGES 


(1) Ramp—Makes it quick and easy to load the reel onto the rollers. 


(2) Back roller is mounted silghtly higher, preventing the reel from being pulled off the 
roller when cable is removed. 





londed’ tin ts aidty with oe oon (3) Reel rolls on grease packed flanged ball bearings with the greatest of ease and safety. 
quires a minimum -- “nt of valuable floor (4) Thumb screw, which when tightened, prevents roller from turning for easy removal of reel. 
— (5) Hole for lag screw, one in each corner for stationary mounting. 


(6) Heavy steel frame, painted bright orange, not only adds to its appearance, but, also 
makes it readily visible on the floor which helps to eliminate accidents. 

(7) Five adjustable slots to accommodate various reel diameters. No screws, washers or 
cotter pins to remove—simply raise up the roller and slide into the slot required. 

(8) Will take any size reel up to 30" 
in width. For larger reels, use two 
reel rollers and mount end to end. 

(9) Can be used in the warehouse or 
on the job. 












The old way—laborious, unsafe and costly. 








AUSTIN 
REEL ROLL- 
ERS, like 
all AUSTIN 
Products, are 
sold exclu- 
sively through 
your Elec- 
trical Whole- 
saler. Send 
him your 
order today. 





Note the roller adjustment for this small diameter reel. 


THE AUSTIN REEL ROLLER 
MAXIMUM CAPACITY 4000 LBS. WEIGHT 75 LBS. 


makes this an easy one man 
job. 


THE M.B. AUSTIN CO. biti s ot eeteeines AIRE 
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THE ABC OF 


HAZARD INSULATIONS 

















a, BUILDING WIRE GENERAL USE 
Type R — up to 5000 volts — 50 C. : 5000 volts — 60 C. High current carry- 
Excellent ‘“‘code” grade building wire ing capacity — all coverings 


HAZACODE PERFORMANCE 


L 

: 

N WET LOCATIONS HIGH GRADE WIRING 
All-Purpose — 

N Type RW — 5000 volts — 50 C. Light 


weight—no lead—indoors or outdoors Type RH — 8000 volts — 75 C. heat — 
resisting, super-aging — all coverings 


WATERTITE PERFORMITE 





| THERMOPLASTIC - UNDERGROUND .. 
Building Wire 


Types T and TW—600 volts—60 C.— 5000 volts — Non-leaded — for sub- 


sizes No. 14 — 4/0 Dry and wet loca- marine use or direct burial 
tions — no braid — small diameter 


HAZAKROME SUBMARINE 


POWER TRANSMISSION 


and General Use 


15,000 volts — oil base compound — IV AIZA) 
70-75 C. High voltage circuits, etc. 


insulated wires and cables 


KEYSTONE for every electrical use 


44t@ 
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Fluorescent Circline Table Lamps 


THE BEST THAT'S 


Lighting Products Commercial, In- 
dustrial and Home Fluorescents set 
a new high in styling, performance 
and sturdy construction. Engineered 
for better vision and constructed with 


= 


Fluorescent Circline Kitchen Fixtures 


NEW IN LIGHTING 


precision, these new L. P. I. units will 
more than take care of the entire 
range of your customers’ demands. 
Look to Lighting Products for the 
best that’s new in lighting. 


37 a er eR ET PR Oey Pie SOX tit OE ego pie Dig’ tte GRE Sy 9 3. 8ee Oct al sata eee | aes Me Ye or ae nks i r- rae cet " Pac - 
REN FR AGO BRE REE SOREN RAINE SNK ISAS Sg RDI: CAL CRE NC SPOTS Cy Re a 
“a sf Pies e, Do eye ae Pa b:00 act S an Ae Se. SSC # : RA. tom ee SUES eon Mh oe ‘ ‘< ASF ye fess E 


LIGHTING PRODUCTS INC. 


HIGHLAND PARK = ILLINOIS 
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INSULATION 


RESISTANCE TESTER 


Make wire joints the modern way — no solder - Has wide variety of uses in testing and measur- 
“ ing insulation resistance! 


or tape, no heat; simply strip wires, screw on, a . " . : 
: Detects the weak spots in your electrical insula- 
that's all! Safer wire joint! Better electrically— : tion before they can cause trouble — costly de- 
Stronger mechanically. Accepted as standard in 4 lays — expensive repairs. The NEW IDEAL In- 
sulation Resistance Tester is always “‘on guard”, 
: 7 one-step-ahead in preventing breakdowns, when 
een Senn 0s. See a ae S you regularly check the insulation resistance, in 
prices further cut wiring costs. all types of electrical circuits and equipment. 


Entirely self contained—no batteries or external 
power supply to bother with — no brushes or 
. commutators to require attention. Power is pro- 
sapere . vided by small internal hand generator operated 
nations from Two . by slowly turning a crank. Always ready for in- 
No. 18 toThree No. 10 stant use. Connect leads to the apparatus to be 

~ tested, turn crank and the correct test voltage is 
Oe te | ae indicated by two small button lights. Range 0 to 


wires. MILLIONS IN 100 megohms. 
USE. Approved by Write for FREE Bulletin 


Underwriters’ Labor- 


IDEAL *“WIRE-NUTS’” 





wiring—new circuits, re-wiring, plant changes, 


A size for every job 


— Four sizes make 


atories, Inc. 


* rsa on Request I D EA L Lrduttues LMC. 
PROMPT DELIVERY 


Sales Offices in Principai Cities... Consult your local Phone Book 
in Canada: Irving Smith, Ltd., Montreal, Canada 
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WURDACK SWITCHBOARDS ARE DESIGNED AND ENGINEERED 
TO FIT EVERY MODERN POWER PLANT AND BUILDING 


All types and sizes of Wurdack Switchboards are available in especially designed, custom-built or standard units 
for utilities, industrial plants, public and private buildings. 

The latest in safety features are applied to the construction and operation of Wurdack Switchboards. Shown here is 
the ER Safety Type Wurdack Distribution Switchboard. Switch units are Auto-Shift Type either single or double throw 
in capacities and voltages as required with on and off visual indication. 

Dead front design prevents contact with live parts. Opening of switch doors automatically breaks circuit and shifts 
contacts—permits easy access to dead fuses which are rigidly held in place on an insulated base within the switch 


enclosure, protecting the fusible unit from shocks and jars. 


Reserve your copy of the new Wurdack Fusible Panelboard Catalog, now! 


Wm. WURDACK ELECTRIC MFG. CO. 


SAINT LOUIS 10, MO 


4444 CLAYTON AVENUE 
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FS and FD Series 


CONDULETS 


give you an extremely wide choice of interchangeable plain and 
vaportight covers for junction boxes, switches, manual 
motor starters, pilot lights, plug receptacles. 














The illustrations show a representative selection 
from the 1204 items listed in the FS and FD 
Section, Condulet Catalog 2500. 


(CONDULETS are made only by CROUSE - HINDS ) 





FS Series. Shallow body, 
tekes wiring devices up to 
15/8" deep. 16 Types. 





No. 8 
of a series of advertisements which demonstrate 
that CROUSE-HINDS “complete line’? means 
much more than just a range of sizes — there is a 
wide variety of highly specialized types in each 
classification. 




























FD Series. Deep body, 
take wiring devices up 
to 21/2" deep. 12 Types. 








FS and FD Series 
Two-Gang. Also available 
in Three and Four- Gang. 
32 Types. Take multiple 
gang covers. 


Type FS with bosses for tapping. 
Available in One to Three - Gang. 
Take individual covers. 


Types FS and FD for any arrangement of 
welded hubs. Available in One to Five-Gang 
and Two-Gang Tandem.. Take individual covers. 


A 





T Type ExF Extensions } y Nationwide 
a, eee Available for One to CONDULET ; v Di sbuti 
FS laces Four - Gang istribution - 
and FD Series . sy ae 
Condulets are available : Through Electricai iA 
Wholesalers /# 


with threadless hubs 
for thick or thin 


= CROUSE-HINDS COMPANY 
Syracuse 1, N. Y., U.S.A. 


Ottices: Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland — Dallas — Denver — Detroit — Houston — Kansas City — Los Angeles — Milwaukee — 


New York — Philadelphia — Pittsburgh — San Francisco — Seattle — St. Louis — Washington. Resident Product Engineers: Albany — Atlanta — Charlotte 
CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 


CONDULETS + TRAFFIC SIGNALS - AIRPORT LIGHTING : FLOODLIGHTS 
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...SPEED UP BUILDING AND CUT cosTs/ 


Now’s the time for pipe fitters to get set with the right tools—TOLEDO 
THREADERS—for best work in the great era of new construction ahead! 

These Toledo-engineered tools will help you do a better, faster job 
of pipe threading—and reduce costs! Preferred by the man on the job for 
practical features that mean easy-threading, accurate, dependable operation. 
Backed by nearly half a century’s leadership in building better pipe tools. 
Always specify TOLEDO! The Toledo Pipe Threading Machine Com- 
pany, Toledo, Ohio. New York Office, No. 2 Rector Street Building. 































No. 2—One of the most famous TOLEDO 
Pipe Tools...widely known as the most 
practical, durable and easiest-operating 
threader. Lighter than any other threader 
for 24%” to 4” pipe. 

















No. 2 BR—Geared adjustable threader. 
Capacity 214” to 4” pipe. Equipped with 
a new type 3-jaw pipe holder. Easy to 
center. Rapid, reliable performance. 





PRECISION PIPE FOOLS 
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For more than 25 years dealers, electrical contractors and public utilities 
have recognized the green Virden “V”, wearing its banner “Virden Values” 
as a pleasant and gratifying sight when they unwrapped each package. 
Pleasant because it meant good equipment, gratifying because good 
fixtures simply and intelligently assembled give assurance to every 
worker that he is participating in the installation of a good job. It stands for 
the same practical benefits in 1946. We are proud to identify these smart, 
well built fixtures as inherent “Virden Values”. Available at your jobbers. 


John C. Virden Company °« Cleveland, Ohio 
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THE PRESIDENT’S WAGE-PRICE POLICY 
WON'T WORK 





AMERICAN public had every right to expect 
that the long-awaited wage and price policy would 
break the impasse blocking the way to the swift and 

orderly reconversion of industry from war to peace. 

The policy announced offers little promise of such solu- 
tion, and this may well constitute a national calamity. 

There is only one thoroughly constructive feature of 
the Presidential Statement of February 14 and its imple- 
menting Executive Order. It is the first Government pro- 
nouncement since the defeat of Japan to clearly define 
inflation as the major danger confronting us in the period 
immediately ahead. 

That is a correct appraisal, and one long overdue. Up 
to now Government spokesmen, almost invariably, have 
sought to carry water on both shoulders. The Adminis- 
tration has justified its policy of promoting wage in- 
creases as a measure necessary to forestall deflation — 
to keep purchasing power from falling and forcing the 
economy into a violent tailspin. The strict holding-of- 
the-line on price ceilings has been defended as necessary 
to prevent runaway inflation. Unfortunately, while the 
President now exhorts all to enlist in a crusade against 
inflation with a voice that is clearly Jacob’s, his program 
for dealing with it still employs the hairy hands of Esau 
to promote the very danger which he is urging everyone 
else to combat. 

The “new” policy provides for a continuation of the 
wage increases that have been pressured through by 
Government mediators, “fact-finding” boards, and direct 
seizures until they have been made general throughout 
industry upon the dimension established in.recent pat- 
terns. It offers industry the single concession of prompt 
hearings and decisions upon claims for price advances, 
but the yardsticks for judging such claims are exactly 
those which OPA has applied in the past. Since the past 
procedure has led us into our present difficulties, it is 
hard to see how it will serve now to lead us out of them. 


Past Government Policy Fostered Dissension 


At the war’s end, it was obvious to everyone that what 
was needed was the swiftest possible reconversion of in- 
dustry. It should have been equally apparent that we were 
faced with the difficult problem of controlling tremendous 
inflationary pressures which would be particularly insis- 
tent until peacetime production could be mobilized at high 
volume. This was made almost inevitable by the huge 
backlog of accumulated demand, for both capital and 
consumer goods, and by the unprecedented volume of 
liquid funds at the disposal of individuals of all classes. 
The only circumstance that could have modified the in- 
flationary complexion of the postwar picture was the pos- 
sibility of such wholesale and prolonged dislocation and 
unemployment in the process of readjustment that people 
would have been frightened into freezing onto their sav- 
ings instead of spending them. a 

It soon was apparent that just the opposite was taking 
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place. The early transition was extraordinarily swift, un- 
employment was lower than anyone had dared hope, and 
civilian spending outstripped all previous records. The 
circumstances called for strong anti-inflationary fiscal 
measures, along with a firm maintenance of price and 
wage controls,alike. 

Instead of adopting such a balanced program, the Gov- 
ernment immediately discarded all wage controls, and in 
addition started an active campaign for promoting large 
wage increases. The President, upon a number of occa- 
sions stated flatly that American industry generally could 
and should grant substantial pay advances without any 
compensating price rises. His Office of War Mobilization 
and Reconversion estimated that average increases were 
practicable to the extent of 24 per cent. Given such Gov- 
ernmental encouragement, it was inevitable that labor 
leaders should do exactly what they did—file extravagant 
wage demands at the beginning of the reconversion proc- 
ess, when accurate appraisal of production schedules and 
costs were least susceptible of calculation, and when the 
shortage of civilian goods multiplied the inflationary 
effect of any increase in purchasing power. 

At the same time, the OPA was fighting to hold the 
price line in a good cause, but with singularly inept pro- 
cedure. It acted, seemingly, upon the premise that it was 
always better to give less price relief than was needed 
rather than enough, that relief provided under its formula 
was preferably to be granted later rather than on time, 
and that the interests of lower-bracket income receivers 
should be protected by a particularly tough resistance to 
raising prices of cheaper goods. The latter procedure 
seems to have boomeranged by virtually driving many 
of the lower-priced lines off the market. 

The sum of these wage-price procedures resulted in 
work-stoppages of epidemic scope. Many business con- 
cerns faced with the prospect of immediately unprofitable 
operation, uncertain that new wage demands would not 
be made with Government support as soon as volume 
production was established, and without assurance as to 
when price controls would end, refused to assume inevit- 
able losses even when confronted with combined union 
and Government pressure. The fight was on. 


“New” Policy Differs Little From Old 


With inflation now clearly recognized as the immediate 
danger, it might have been expected that the new wage 
policy would reverse the former practise of lending active 
encouragement to new wage advances. But that would 
have brought down upon the Administration the wrath 
of all organized workers who had not yet been granted 
increases already bargained through by other groups. 
This was avoided by directing the National Wage Stabili- 
zation Board in effect to approve any wage increases 
necessary to give general advances comparable to those 
already made. The only brake applied on the wage side 
lies in a directive to'the Board not to approve, as a basis 
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for price relief, wage advances that go beyond the estab- 
lished pattern. 

On the price side, the new directives to the OPA entail 
no important departure from its past procedures. Even 
the concession to review “hardship” cases promptly rather 
than after six months is only a pious hope, since it is un- 
likely that OPA is equipped to deal rapidly with the 
thousands of cases that will arise. A hardship case is de- 
fined as one in which, after absorbing an approved wage 
advance, an industry or establishment in a twelve months’ 
period of normal-rate operation is judged by the Price 
Administrator likely to operate at a rate of profits to net 
worth less than it averaged in the base period of 1936-1939. 

Let us see what this really means. In the first place, the 
rate of manufacturing profits in the base period was only 
moderate. But since the average net worth of manufac- 
turing corporations has increased one-third over what 
it was in ‘the base period, the application of the OPA 
formula, assuming that its Administrator correctly ap- 
praises the twelve-month outlook, seems to provide for 
absolute profits one-third higher than the 1936-1939 aver- 
age. 

The OPA formula, however, applies to profits before 
taxes. What really matters to stockholders is profits after 
taxes. Corporation taxes have been increased from an 
average of 17 per cent in the base period to 38 per cent 
now. This means that the price adjustments granted by 
OPA on average will yield profits after taxes no larger in 
dollar terms than in the 1936-1939 period, although 1946 
manufacturing sales are expected to be more than twice 
as high. Under this procedure the ratio to net worth of 
profits after taxes will be one-fourth lower than the 
1936-39 average. This clearly undermines the incentives 
upon which production at high level depends. 

The workers get wage increases which promote infla- 
tion. The Government, bailed out from its previous mis- 
takes, gets political credit for raising wages. And the 
entire bill is handed to American industry for payment. 


But the Danger of Inflation is Real 


Under these circumstances, there is a growing demand 
on the part of business groups that price controls be 
rescinded immediately. It is argued that, once the restric- 
tive influence of price controls is relaxed, capacity pro- 
duction soon will supply sufficient goods to prevent undue 
price inflation. 

It’is ‘understandable that business should wish to be 
rid of Government controls which have operated in such 
a thoroughly inconsistent and damaging fashion. Unfor- 
tunately, there is ground for believing: that more harm 
might result from this cure than from the disease. 

There is nothing in our situation that could bring on 
the kind of inflation that has been experienced by certain 
countries of Europe and Asia —in which the value of cur- 
rency deteriorates until it takes a cartload to buy a pair 
of shoes. But our situation now is definitely more threat- 
ening than it was in 1919, after the first World War. At 
that time wholesale prices and the cost-of-living sky- 
rocketed almost 25 per cent within twelve months. If we 
discard all controls now, as we did then, prices might 
easily go up from 25 to 50 per cent in a year’s time. 

An inflation of that dimension can do tremendous dam- 
age. While it lasts, all those dependent upon fixed incomes 
are damaged —all bondholders, including those who hold 


war bonds, all life insurance and annuity beneficiaries, 
all pensioners. Generally, the purchasing power of wages 
and salaries would shrink, with white collar and unor- 
ganized production workers hardest hit. Controlled-rate 
industries, such as railways and other utilities, would be 
squeezed. General business would suffer least of all — 
while the boom lasted. 

But such soaring booms cannot last. The 1919 boom 
burst in mid-1920. By summer of 1921 industrial prices 
had fallen 40 per cent and industrial production was off 
35 per cent; farm prices had fallen 50 per cent. This time 
the boom might soar higher and last longer, but that 
would merely result in an even more precipitous drop. 
Business would be hard hit along with everyone else, and 
high wage rates would mean nothing to the unemployed. 


Controls Must be Consistent and 
Progressively Relaxed 


But if the Nation cannot afford to risk disastrous infla- 
tion by immediately abolishing controls, neither can busi- 
ness afford to accept the program which the Administra- 
tion now proposes. 

The wage-price policy will not hold the inflation line 
so long as the Administration is leading the assault to 
breach that line on the wage side, as it has done ever 
since VJ-Day. 

The Administration is now going before Congress to 
ask for a broad extension of its wartime powers for an 
additional year beyond June, 1946. 

Congress must see that this is not granted except upon 
terms that guarantee the use of such power with a con- 
sistency that has been conspicuously absent up to now. 

1. It must provide sufficient price relief to yield profits 
normal to high-level operation. 

2. The basis for price relief must be clearly defined and 
geared to actual costs of operation at the earliest possible 
date. 

3. OPA administrative procedures must be speeded-up 
and streamlined, or the delays that characterized past ad- 
ministration will become intolerable. 

4. It must see that, once established, the new line is 
held as long as wartime controls are continued by enforc- 
ing restrictions on wages as well as prices. 

5. It must set an early date for the termination of all 
wartime controls and provide for progressive and bold 
steps for de-control to be taken before that date, as soon 
as production levels in any field are sufficiently high to 
restrain runaway prices. 

6. It must proceed without delay to marshal fiscal and 
monetary policies to combat inflation, in order that price 
controls may be discarded at the earliest possible date. 

Unless Congress does this — and it will not be easy in 
an election year—we are headed for an explosion. It will 
come in one of two forms—either in a continuance of in- 
dustrial strife, or in a rocketing inflationary boon. that 
can only end in collapse and depression. 





~ 


President, M cGraw-Hill Publishing Co., Inc. 


THIS IS THE 45rH OF A SERIES 
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THE PROFITABLE 


SCHOOL 


There are lots of jobs which require a unit built primarily 


? 


for eye comfort and the ‘‘Forty-Sixty”’ is the unit to help 
you get your share of this business. 

Go after this business... sell school room, drafting 
room and office installations. The ‘‘Forty-Sixty”’ has all 
the selling features necessary to build up volume sales. 
Here are a few high lights on the features of the ‘‘Forty- 
Sixty”’ (Catalog No. 4060). This unit has a low fixture 
brightness . . . it directs approximately 40% of its light 


upward and 60% downward... it’s made of Alzak 


Aluminum ... all metal with resultant low maintenance 


the asking ... Ask today and sell this profit- 


able business tomorrow! 
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MARCH =o . at a Glance 


Honors 


Distinguished honors came to sev- 
eral electrical contractors on February 
26 when the 7th Biennial Award for 
Chemical Enginering Achievement 
was given to the prime contractors 
who created the great atomic energy 
projects under the Manhattan Engi- 


neer District of the War Department. - 


They included Bryant Electric Co., 
High Point, N. C., L. K. Comstock & 
Co., New York, N. Y., A. S. Schulman 
Electrical Co., Chicago, Ill., and 
Watson-Flagg Engineering Co., New 
York, N. Y. 


Service 


Steve O'Brien is probably ‘one of 
the best known men in the electrical 
business. He is a tireless worker in 
industry affairs, such as heading up 
the vast Electric & Gas Association 
of New York. The rest of the time he 
is president of the S. J. O’Brien Sales 
Corporation of New York where 
thousands of electrical service jobs, 
large and small, flow through the 
smooth routine of a top-notch organ- 
ization. Their new headquarters, de- 
signed and laid out for high speed 
electrical service through carefully 
Planned shop and management 
methods, is the subject of “Service” 
by B. C. Cooper, on page 60. 


Show 


Many new designs of lighting fix- 
tures are promised for the Inter- 
national Lighting Exposition at 
Chicago's Palmer House April 25th 


to 30th. Program arrangements in- 
clude meetings for electrical con- 
tractors on Saturday morning April 
26. For details see 171. For tickets 
please send us the coupon on page 
129. We'll have a booth at the show 
—hope to see you there. 


Engineering 


New engineering developments, 
some from under the wraps of war 
censorship, others from the labora- 
tories and factories, filled a solid 
week of discussion at the Technical 
Conference of the American Institute 
of Electrical Engineers. We have 
selected a few of the highlights and 
abstracts from those papers of par- 
ticular interest to electrical construc- 
tion, installation and maintenance. 
You'll’ find the review on. page 58. 


Wage Price 


When the administration announced 
its new wage-price policy as the 
steel strike was settled, Electrical 
Contracting’s Publisher Lee Hill made 
a telegraph survey of principal elec- 
trical manufacturers to measure the 
effects on prices of electrical products. 
The results, a pretty accurate meas- 
ure of where prices are headed in 
the next few months, are given on 
page 169. 


Interstate 


You're in interstate commerce, ac- 
cording to the Supreme Court's de- 
cision in a case involving Roland 
Electric Company of Baltimore. It 


held that motor repair essential to the 
production of a customer whose 
products entered interstate com- 
merce was enough, and the federal 
Wage-Hour law applicable. This is 
one of the broadest expansions of the 
Wage-Hour law yet. You'll find the 
details on page 169. 


Housing 


Residential construction has top 
priority now, will continue to hold a 
front rank position in construction for 
several years at least. At the same 
time, house wiring, so long the under- 
dog of electrical construction, is due 


- for substantial improvement in stand- 


ards of adequacy. Wiring ideas for 
modern homes, up-to-date plans for 
accommodating the latest electrical 
appliances and modern built-in light- 
ing schemes are presented in this is- 
sue in an editorial feature section, 
“Residential Wiring” beginning on 
page 65. 


NISA 


This year’s convention of the Na- 
tional Industrial Service Association 
is slated for next month, April 8-10, 
in Tampa, Florida. A vigorous, young 
organization of motor shops, NISA 
came through the war years with in- 
creased membership and a proud 
record of accomplishment. The Flor- 
ida meeting promises to be one of 
outstanding importance, facing, as it 
will, the problems of expanding mar- 
kets in peacetime industry and new 
standards. NISA is setting the pace 
for the motor shop industry. 
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TYPE T and TW 
| BUILDING WIRE 


ial Rael Equal to the most severe 
exposures, it’s the wire to 
serve you best for normal 
interior use. 


% Remarkably durable insulation—a 
synthetic compound of extremely 
dense formation. Smooth, polished 
finish. 


* Highly resistant to moisture, acids, 
alkalis, chemicals, mineral, animal and 
vegetable oils. 


% Will not ignite, burn or support 
combustion. 


% Unusually pliant—has no “spring.” 
Retains any bend. 


%* Tensile strength and elongation sim- 
ilar to values obtained on rubber com- 
pounds. 

% Super-aging compound superior to 
any rubber compound in resisting 
ozone, oxygen and sunlight. 


* Dielectric strength superior to that 
of usual grades of rubber insulation. 
Good insulation resistance. Low spe- 
cific inductive capacity. 


% More circuits per conduit—for new 
installations, extensions and mainte- 
nance. 


% Resists a reasonable degree of abra- 
sion, tearing, bending and flexing. 


% Strips easily; leaves bright con- 
ductor. 


Densheath is also ideal for use in wir- 
ing machine tools, equipment in acid 
treating plants, chemical plants, wher- 
ever single or multiple control cables 
are exposed to unusual hazards. Avail- 
able in a variety of colors. Anaconda 
Wire & Cable Company, Subsidiary of 
Anaconda Copper Mining Company, 
General Offices: 25 Broadway, New 
York City 4, Chicago Office: 20 North 
Wacker Drive 6, Sales Offices in Prin- 
cipal Cities. 40280 


*Type Tt for dry locations; 
Type TWT for moist locations. 
tNew designations for 
Types SN and SNW 


suf ANACONDA WIRE & CABLE COMPANY 
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SPRINGBOARD 


‘The International Lighting Exposition, in Chicago 
next month comes at a critical moment in the history 
of lighting. It will provide the springboard for many 
new lighting fixtures and components. It will provide 
a national forum for the discussion of lighting methods 
and markets. It will bring together men from every 
branch of the industry seeking knowledge and under- 
standing of this vitally important field. 


Looking back about 15 years, lighting accounted for 
about one quarter of commercial and industrial elec- 
trical work. Today it is up around one-half, and likely 
to hold at least that ratio in the period of electrical 
development just ahead. So half the pipe and wire, the 
panelboards, boxes, schedule materials, locknuts, fuses 
and labor-hours will be pretty much influenced by what 
we do with lighting in the coming months. Every for- 
ward looking program and policy that brings construc- 
tive forces to bear on lighting development, technically 
or promotionally, deserves the full support of all the 
electrical industry. They are particularly important to 
the contractor. 


In the next ten years we have to relight America. ‘The 
number of factories, offices, stores, schools or homes 
that even approach accepted lighting standards are an 
almost insignificant fraction. It’s a job of such magni- 
tude and importance that it will require sound engi- 
neering and understanding of modern methods and 
lighting components on a broader scale than ever before. 
That means continuing industry educational programs. 


FOR LIGHTING 


It also means a definite individual responsibility to 
keep informed and up-to-date. 


Lighting progress, however, is not a continuous evolu- 
tion of accumulating minor improvements. It moves 
with great leaps based upon radical inventions and de- 
signs. The difference between the latest laboratory de- 
velopment and the obsolete installation is usually so 
great as to defy comparison, and progress is so fast 
that conventional installations are ‘often far behind 
already well established technical achievement. Educa- 
tional forces to narrow the gap, to bring every-day prac- 


‘tice up closer to the frontiers of lighting progress, are 


especially important right now. 


The International Lighting Exposition deserves en- 
thusiastic support. It is of major importance to every- 
one in the industry. It should have a large attendance, 
from among the contractors particularly. And we hope 
that those who are fortunate enough to attend, and to 
join in the discussions there, will bring back to their 
colleagues a clear picture of modern lighting develop- 
ment. We know they’ll bring back, too, a new enthusi- 
asm for the job ahead. ‘ 











GRAYBAR DISTRIBUTES WIRE, CABLE, WIRING SUPPLIES 
AND TOOLS . . . OFFERS SPECIALIZED, LOCAL SERVICE 


Whether the wiring will be indoors or outdoors—aerial 
or underground—you’ll find Graybar can supply every- 
thing the job requires. Electrical contractors every- 
where use our supply-service, because: (1) We 
distribute carefully-selected makes of wire, cable—bus- 
duct, conduit, raceways—connectors, insulators, sockets 
—switches, panels, fuses—everything else for wiring, 
Mucluding primary equipment and specialized tools. 
We know wiring—all kinds—and are careful to 
ply items that properly complement each other. 
he near-by Graybar Specialist is always ready to 
n selecting materials and supplies for any wir- 
y electrical items are quickly available from 
r-by warehouse. As currently unavailable items 
bduced, we'll be ready to help you meet all your 
ers’ needs for wiring, power apparatus, ven- 
g equipment, lighting, tools, and communication 
s. Graybar Electric Company. Executive offices: 
nybar Building, New York 17, N. Y. 4629 


IN OVER 90 PRINCIPAL CITIES 





THE KEY TO THE HOME 
OF TOMORROW, 






Llectrical Contractors 
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View showing the 600 amp. bus-duct run. This also shows the only machines in the mill that are belt driven, all the rest 


being individually motorized with Tex-Rope drives. 


OLD COTTON MILL 
OES MODERN 


Bus systems, methodical distribution layout and efficient lighting 
are important elements in modernizing this historic cotton mill. 


North Carolina, had its origin in 

1891 at the big bend of Dutch- 
man’s Creek about a mile north of town 
as a plant completely driven by water 
power. Now a subsidiary of American 
Yarn and Processing Company, it is 
known as American Yarns, Inc. One 
of the older mills of the South, electrical 
modernization is helping it keep pace 
with rapid developments in the textile 
industry, 

Although a modern plant for the 
manufacture of industrial thread yarns, 
manufacturing operations are housed in 
a building partially erected a little more 


[s: old Nims Mill of Mt. Holly, 
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. 


By James T. Meador 


Electrical Engineer, Southern Electric 
Service Company, Charlotte, N. C. 


than half a century ago. Changes which 
have been effected in the physical prop- 
erty are indicative of what can be done 
in a modernization program directed 
toward meeting increased competition. 
A one and one-half story brick build- 
ing and a storehouse, and some dozen or 
more residences for operatives were 
erected. From time to time through the 
years the mill building ‘and village were 
enlarged, and additional machinery for 





spinning carded yarns and for the pro- 
duction of seine twine and cable and 
hawser cords was installed. 

In 1920 this mill, with others, was 
consolidated into one corporation, known 
as the American Yarn and Processing 
Company, but some ten years later this 
particular plant was closed, the machin- 
ery disposed of, and the mill building and 
warehouses used as storage warehouse 
space for the expanding business. In 
1944, at the request of the government, 
new machinery was purchased, the build- 
ings renovated and modernized. Before 
the machinery could be erected the end 
of the war came, but the reconversion of 
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the plant continued; it is now in opera- 
tion. This installation consists of a new 
picker room equipped with modern 
machinery, set up to run on Egyptian 
cotton. The card room was refloored 
and new Saco-Lowell cards and combers 
installed. Whitin drawing and fly frames 
comprise the roving process equipment. 
An Abington vacuum stripping system 
for the cards was purchased and is 
ready to be installed. In the spinning 
room and the remainder of the second 
floor new Saco-Lowell spinning fram 2s 
and new H & B twisters, with Foster 
winders and Whitin reels, comprise the 
equipment. A new boiler house with 
new boiler was erected to furnish steam 
for a modern heating plant. 

The mill is lighted with fluorescent 
lights and all main wiring is carried in 
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Line voltage of 44,000 is stepped down to 550 for bus duct distributor 


throughout plant. 


bus-ducts. 


The inside color scheme is 


in colors so arranged to eliminate all 


glare and accident hazards. 


All plat- 


forms are of reinforced concrete between 


mill and waste house and warehouse. 


This plant is laid out to produce 


combed cotton yarns, 8s to 26s, any ply 


There has been no effort spared to make 


_ this a model for a modern thread mill 


, 


as may be seen by the accompanying 
photographs, and after many baffling de- 
lays in obtaining material and equip- 
ment, it was fully modernized and in 


production by July of last year. 


Group of magnetic contactors in 
Picker Room controls the various ma- 
chines in this department which are 
remotely located and have related and 
interlocked operation. 















Lighting transformer converts power to 120-208 volts. 


When the plans were being formulated 
for remodeling the mill, the Southern 
Electric Service Company of Charlotte 
was called upon for the electrical engi- 
neering and electrical construction for 
both power and lighting. This involved 
improved equipment from a three-fold 
standpoint of cost, service, and mainte- 
nance. ‘Therefore, it was determined 
that the electric power would be 550-volt, 
three-phase, 60 cycle, which Duke Power 
Company agreed to furnish by transfor- 
mation from a 44,000 volt supply line fed 
directly from their Mt. Holly central 
station, with enough capacity for a load 
of 1,000 horsepower in the mill. 

For the distribution of electric power 
in the mill these two different types of 
electrical systems were considered on 
the basis of both cost and future capaci- 
ties: (1) conduit system with central 
switchboard; and (2) bus-duct system 
without switchboard. 

The conduit system would have had a 
service feeder from the outside wall 
nearest the power transformers to the 
switchboard room, of two three-inch 
conduit lines of three cables (500,000 
circular mils each), a distance of ap- 
proximately 100 feet. The switchboard 
was contemplated as being of the “free 
standing” type where all the switches, 
fuses, etc. are totally enclosed on all 
sides with a steel case or box, leaving 
the switch handles only exposed. This 


Partial view of the Spinning Room, 
showing the application of wide-range, 
variable pitch, Tex-Rope drives to the 
individual textile mill motors. 
from bus on ceiling of floor below, 
motors are protected by combination 
manual disconnect and magnetic con- 
tactor motor controls. 
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Lighting utilizes 120 volts while auxiliary motors (stokers, fuel pumps, etc.) 
are powered by 208 volts. Neutral ground is common to all circuits. 


was given first place in our consideration 
because of the long and very satisfactory 
record of trouble-free service in cotton 
mill operation where the accumulation 
of lint is prevalent. From here the 
branch circuits were considered to be of 
the 100 ampere rating, consisting of 
14-inch conduit with three No. 1 Type 
R Cables (varnished cambric cables 
were not available at the time), which, 
according to the National Electrical 
Code, permitted tap-off circuits to the 
various motors, etc., of one-inch conduit 
and three No. 8 Type R wires. 

The bus-duct system, with service 
entrance directly on the inside of the 
mill wall adjacent to the power trans- 
formers, eliminates the necessity of any 
switchboard at all. This was divided at 
the entrance so that one branch of 600 
ampere capacity duct ran _ directly 
through the length of main section of the 
mill, then branched out through the wall 
to the picker room. The other branch 
of 400 ampere capacity ran through the 
length of the other section of the mill in 
a straight line. Both branches were 
mounted immediately under the beams 
of the ceiling of the first floor by means 
of coach rods and brackets, which per- 
mitted circuits to be run from the “plug- 
in” adapter switches across the ceiling 
and down to any motor needing connec- 
tions, also circuits could be extended 
Irom these adapter switches upward, 
through the floor to any machine on the 
second floor without overhead wiring. 

By comparison, the bus-duct system 
showed a slightly lower installed cost, 
and an infinitely wider range of flexibil- 
ity and future capacity than the conduit 
system. So, upon this basis, the bus-duct 
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system was approved, and the Square 
“D” product was chosen. The accom- 
panying photographs show, in a general 
way, the manner in which the bus-duct 
is installed, with the branch circuits ex- 
tending out from the “plug-ins,” which 
can be seen as being mounted on the 
sides of the bus-duct at various locations. 

Also of interest is the lighting system 
which was developed in this plant and 
which might well set a pattern for the 
lighting of textile mills in general due to 
the flexibility and advantages which we 
will set forth as we go along. The ar- 
rangement of the mill building in this 
case was such that the lighting system 
might be termed as a compact layout, 


inasmuch as the lighting transformers 
could be located practically in the center 
of the lighting distribution system as 
will be seen. 

This permitted the use of a group of 
lighting transformers located at about 
midway of the mill, on the back side and 
right adjacent to the boiler room, with 
the supply power coming directly from 
the main power transformer bank located 
a short distance away. They provide 
for lights throughout the mill at any and 
all times, regardless of the power being 
cut off from the mill. 

The main transformer bank is com- 
pletely surge (lightning) protected, with 
automatic reclosers to restore the service 
within the very shortest space of time 
should jt be in any way interrupted. It 
is supplied by power at 44,000 volts, and 
transforms this down to 550 volts for 
use as power in the mill, as shown in 
accompanying illustration. 

The lighting transformers change the 
550-volt power to a three-phase, four- 
wire, network type of system giving 208 
volts on power and 120 volts on lighting. 
There are three transformers in this 
group, arranged and connected, as 
shown in Fig. 2, which provide three- 
phase, 208-volt current for the boiler 
room auxiliaries, such as stokers and 
feed pumps, etc., and, also provides 120- 
volt current on each of three branches 


’ for a balanced lighting load. 


Such an arrangement is notable in 
that one bank of only three transformers 
is necessary to provide both power for 
auxiliaries and current for lighting. This 
in turn simplifies the electrical system 

[Continued on page 119] 


Entrance switches for the bus-duct system on the main mill circuit (600 
amp. run) and the side circuit (400 amp. run). The plug-in switches may 
be seen mounted on the side of the bus-duct. 
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NEW FRONTIERS 
IN ENGINEERING 









Highlights in new trends of thought and accomplishments presented at the AIEE Convention. 





verged on New York City for the 

five day annual winter convention 
of the American Institute of Electrical 
Engineers, January 21-25. 

The theme, “New Frontiers”, was 
stressed by the featured speakers and 
_was reflected in the basic thinking re- 
vealed through the technical papers. 
Under the stress of a world crisis, engi- 
neering and science increased their 
strides tremendously and the resulting 
achievements with atomic power, radar, 
communications, aviation and industrial 
applications were, in large measure, 
electrical. 


() ve: 2500 electrical engineers con- 


Combined Light and Power 
Systems For Industrial Plant 


The upward trend in_ illumination 
levels in industrial plants has resulted 
in an increased power demand of the 
lighting load. The lighting load is a 
sizable portion of the total plant load. 
In many average manufacturing plants 
the lighting load will represent 2 to 4 
volt-amperes per square foot, and the 
power load 8 to 10 volt-amperes per 
square foot. The same technique that 
has been applied in distributing. power 
to machine tools and other power loads 
will pay. dividends in distributing power 
to the lighting load. 

For incandescent lamps 120-volt sys- 
tems have been used almost universally. 
Higher-voltage incandescent lamps are 
fragile and generally not satisfactory. 

With the introduction of fluorescent 
lamps the 120-volt restriction no longer 
applies. All fluorescent lamps have 
ballasts in series with them. By com- 
bining a slight transformer action with 
the ballast, the fluorescent lamp ballast 
can be supplied at any voltage from 120 
to 260 volts. The industry, however, 
has standardized on the following ballast 
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ratings; 118, 208, 230, and 260 volts. 
The introduction of higher-voltage 
‘fluorescent lamp ballasts has opened 
new avenues for using higher-voltage 
lighting circuits, thereby reducing the 
cost of the power system which supplies 
the lighting load. The trend toward 
load center power distribution systems 
also has enabled the use of combined 
light and power systems for industrial 
plants. 

Combined light and power systems are 
less expensive than systems using 
separate substations for light and power. 

High-voltage lighting circuits are 
generally most economical when using 
260-volt 2-lamp 100-watt fluorescent 
lamp ballasts, so that the lighting load 
may be operated directly off the 480- 
277-volt substation without intervening 
transformation. Generally 120 volts are 
most economical overall for 40-watt 
fluorescent lamp installations. 

With the modern load center power 
system, the objectionable flicker - from 
welders practically can be eliminated 
by using separate transformers for re- 
sistance welders or by serving the lights 
from one transformer and the resistance 
welders from another in a secondary 
selective system. 

Three basic combinations of power 
supply for lighting systems are con- 
sidered. 

1. A 208Y-120-volt 3-phase 4-wire 
power system for lighting load, with 
separate substations for 460-volt power 
for motors, and the like. 

2. Combined substations for power 
and light, that is, one 480-volt substation 
serving motors directly and the light- 
ing load through step-down dry-type 
transformers located at strategic points 
through the factory. 

3. A 460Y-265-volt combined power 
and lighting system in which the motors 
are operated at 3 phase, 460 volts and 
fluorescent lights from phase to neutral 
at 265 volts, from the same substation. 


—_— 





It is assumed that the primary feeder 
system is the same, regardless of which 
of the three afore-mentioned systems 
are selected. Therefore, the items con- 
sidered are the step-down substations, 
secondary feeder circuit breakers, sec- 
ondary feeders, dry-type transformers, 
panel boards, and branch wiring. 


Marine Radar for 
Peacetime Use 


Military radar systems by the score 
have been developed for such varied 
purposes as surface search, aircraft de- 
tection, height finding, gunfire control, 
range finding. 

In most of these systems, the prime 
function was in some way connected 
with locating the enemy accurately, 
judging his course, speed, and strength, 
and getting this knowledge quickly 
enough to take appropriate counter- 
action. Design considerations — that 
affected cost, complexity or operator 
skill, were less important than_ those 
which governed range, accuracy or re- 
sistance to gunfire shock. 

The importance of these factors was 
reflected into the space and power re- 
quirements of the military equipment, 
and the design elements that permitted 
excellent military radar are oiten those 
which make for an unsuitable peace- 
time radar. 

The intrinsic value of ships, cargo 
and time lost because of poor visibility 
mounts to enormous proportions. This 
waste can be reduced to a very small 
amount by the use of radar equipment 
properly designed for the job. 

The design variables--which are con- 
trollable include at least the following: 
Reliability, simplicity, accuracy of range 
and bearing, cost, ease of maintenance, 
resolving power (on adjacent objects) 
maximum range, minimum range, ap- 
pearance, accessibility and size. 
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Early in 1943, experiments were con- 
ducted on a Great Lakes ore boat. From 
these early experiences the present 
“Electronic Navigator” evolved. 

An antenna system is driven by a 
gear-motor located in the antenna base, 
or “pedestal”, and a slatted reflector 
rotates continuously at 10 rpm. The 
reflector is proportioned to project a 
beam 5° wide and 15° high. 

A console contains the transmitter, 
receiver, cathode ray tube, sweep cir- 
cuits, pulsing circuits, rotating field 
mechanism, appropriate power supplies 
and controls. During normal operation, 
seven controls are available to the oper- 
ator. Having adjusted the instrument 
and selected the desired range scale 
(2, 6 or 30 miles) no further manipula- 
tion is required, unless it is desired to 
take a bearing on some specific object. 

The pulse is considerably less than 
one microsecond in length and repeats 
at approximately 1000 cps. Thus the 
peak power delivered to the magnetron 
is of the order of kilowatts, though the 
average power is but a few watts. 

The returning echo from the “tar- 
get” is collected by the parabolic reflec- 
tor, focussed on the antenna dipole, and 
carried through the T-R Tube to the re- 
ceiver circuits, The returning signal is 
amplified and applied to the control 
grid of the cathode ray tube. 

In the meantime, the antenna assem- 
bly has been rotating continuously, and 
its motion has been transmitted by a 
very compact and simple Selsyn system 
to the rotating magnetic deflection coil 
located around the neck of the cathode 
ray tube. Impressed across this rotating 
coil is the sawtooth sweep voltage which 
provides a linear, radial time axis. Time 
is synchronized with the transmitter, 
and as both the outgoing pulse and the 
returning echo travel at the speed of 
light, this time axis measures distance. 

The overall result is that as the radial 
time (i.e., distance) axis rotates, any 
returning echo will intensify a portion 
of this axis as the rotating antenna 
“beams” on the target. 

A long persistence screen is used, in 
Which the cathode ray first excites a 
short persistence phosphor, which in 
turn causes a second, long persistence 
Phosphor to glow. This glow persists 
for a long enough time to “remember” 
a scene until rekindled by the next ro- 
tation of the radial sweep. 

Since the resultant illumination is in 
the form of a plan view of the sur- 
rounding area, with one’s own ship at 
the center, the system is commonly 
termed “Plan Presentation Indicator” 
or simply “P.P.T.”, 
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2300 vs. Higher Voltage for 
Industrial Plant Generation 
and Distribuiton 


Probably the most serious electrical 
bottleneck encountered in _ industrial 
electrical systems is associated with the 
use of 2300 volts as the main distribution 
voltage. Is 2300 volt operation really 
justified or would a higher operating 
voltage have been more economical? A 
number of studies which have been made 
recently based on present day equipment 
components seems to indicate that rarely 
will 2300 volt operation show the best 
economy. 

The chief factor which leads to the 
selection of a 2300 volt distribution 
potential is the desire to operate directly 
from the distribution system as much 
of the motor load as possible (often 
including motors as small as 50 horse- 
power ). 

Motor equipment for 2300 volt opera- 
tion incurs a substantial price penalty 
relative to 440 volt designs, particularly 
for the smaller hp. ratings. The price 
difference amounts to about 15, 5 and 
3 $/hp. for unit motor ratings of 50, 
150, and 200 hp. respectively. 

There remains the problem of serv- 
ing motors of unit ratings exceeding 
200 hp. In general the aggregate 
magnitude of this load will be a minor 
fraction of the total plant load and ex- 
ercise little effect in the choice of sys- 
tem operating potential. 

These larger motors can be served at 
4000 volts with relatively small price 
difference which becomes less as the 
motor size increases. If the selection 
of 4160 volts shows good economy in 
other respects, it will be appropriate to 
serve the larger motors directly from 
this system. 

It will be of interest to examine the 
basic advantages of higher operating 
voltages in the main distribution system. 
They are accounted for by improved 
economy in primary distribution cir- 
cuits; lower primary switching equip- 
ment costs; improved economy and 
simplification of the main station bus 
arrangement. 

The feeder circuit investment costs 
diminish as the operating voltage is in- 
creased. The most economical feeder 
rating also increases as the operating 
voltage increases. 

Operation of feeder circuits at 4000 
rather than 2300: volts indicates a sav- 
ing of about $1 per circuit kva. per 
1000 ft. Elevation of operating poten- 
tial to 13,200 volts offers additional 
savings of about $4 per circuit kva. per 


1000 ft. if individual circuit kva. ratings 
can be kept high (not less than 3000 
kva.). The cost of circuit terminations 
may detract from the economy of 13,200 
volt operation if the average length of 
runs become low. 

For the same interrupting require- 
ments, 4000 volt operation is in no in- 
stance, more expensive than 2300 volt 
operation and offers some savings in 
certain regions. 2300 volt operation 
entails substantial penalties at circuit 
normal ratings in excess of 4800 kva. 
(principally associated with source cir- 
cuits). Operation at 13,200 volts in- 
volves more costly switching equipment 
(roughly 4 to 1 dollar more per circuit 
kva.) which may be offset by economic 
gains in other components. 

The design arrangement of the main 
station source buses is the spot where 
the shoe pinches most with an operating 
potential of 2300 volts. Upon reaching 
a short-circuit interrupting level of 
about 130,000 kva., momentary current 
requirements will be in the ‘order of 
50,000 amperes. Equipment designed 
for greater momentary current ability 
involves substantial increase in price 
which generally cannot be economically 
justified. 

With an operating potential of 4000 
volts, short circuit levels may be per- 
mitted to be in the 250,000 kva. class 
with good economy which will allow 
about 12,500 kva. to be normally handled 
per bus section. 

At an operating potential of 13,200 
volts, short-circuit interrupting abilities 
of 250,000 and 500,000 kva. are com- 
monly used and momentary current re- 
quirements are not restricted at either 
level. 


New Series Capacitor 
Protective Device 


A capacitor connected in series with 
an electrical circuit improves its voltage 
regulation by inserting a negative re- 
actance which in effect cancels all or | 
part of the inductive reactance of the 
circuit. An installation usually consists 
of a bank of capacitors connected in 
series with each phase of a transmis- 
sion or distribution line, each bank hav- 
ing the reactance necessary to cancel 
the desired portion of the phase re- 
actance and designed to handle the 
maximum continuous and momentary 
line currents. 

Capacitors may be subjected for brief 
periods to twice their rated voltage with- 
out damage to the dielectric; therefore, 

[Continued on page 202] 
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Sales Corporation, New York City, designed 
and operated for prompt, efficient sales and 


service on refrigerators, air conditioning 


and electrical work. 


ECONVERSION has meant reor- 
R ganization to the S. J. O’Brien 

Sales Corporation, New York City. 
This reorganization involved the hous- 
ing of all facilities in new and larger 
quarters. S. J. O’Brien, president, states 
that this move was made in the interest 
of giving better service to customers, 
at a minimum cost consistent with good 
business practice. 

This Corporation operates as a sales 
and service organization for General 
Motors Frigidaire units, including air 
conditioning equipment. It also em- 
braces an electrical construction and 


SERVICE 


Plant and organization of S. J. O’Brien 


By Berlon C. Cooper 


maintenance 


division, which operates 
under the name of S. J. O’Brien, Inc. 
Previously housed in several separate 
buildings, all departments are now con- 
solidated in one building. This building, 
formerly used as a garage by a large 
trucking firm, was purchased in Novem- 
ber, 1945. Six weeks later the building 
had been completely revamped, and all 
machinery, furniture and furnishings 
moved into its 44,000 square feet, ready 
for operation. Prompt, efficient service 
is now assured all customers. Work is 
done on a production line basis, assuring 
greater efficiency and lower costs. 





- 


S. J. O’Brien, president, S. J. O’Brien, Inc., and S. J. O’Brien Sales 

Corporation, has moved both organizations, all shops, warehouses and 
sales rooms into new and enlarged quarters in one building, to insure 
prompt, efficient service to all customers. 














During the war years, in addition to 
servicing refrigerators and doing elec- 
trical construction and maintenance 
work, Navy work was done on a sub- 
contract basis. Approximately 500 men 
assembled switchboards for the Navy, 
and 200 men were kept busy on elec- 
trical repair work for ships, including 


.the Queen Mary and Queen Elizabeth. 


The slogan for S. J. O’Brien, Inc., 
the electrical construction and mainte- 
nance division of this organization, is 
“From a bell to a power house.” This 
slogan aptly tells the story of the type of 
work being done daily by this depart- 
ment. 


Organization 


The layout of departments, shown on 
the first and second floor plans has been 
planned to increase organization eff- 
ciency. Private and general offices are 
housed on the second floor. A confer- 
ence room adjoins Mr. O’Brien’s office, 
both fittingly decorated and lighted by 
Rambusch Decorating Company. The 
Electrical Construction Department and 
Contract Maintenance Department are 
located next to each other, which pet- 
mits close liaison between these two 
departments. Lighting for this entire 
general office area is accomplished with 
continuous line cold cathode tubing, four 
tubes per line, and approximately 40 
footcandles are provided uniformly 
throughout. 

Located on the first floor of the build- 
ing is a refrigerator display room, In- 
stallations and Engineering Department, 
the Dispatch Department, offices for 
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LD Two operators are required to man the 36-trunk line telephone 
4 switchboard, providing 24-hour service to owners of more than 
250,000 refrigerator units in New York City. 


Supervisors, Purchasing and Parts De- 
partment, Old Service Parts Depart- 
ment, the motor repair shop and Re- 
operation Department. The entire base- 
ment is used for general storage. All 
operations are thus departmentalized. 
All General Motors warranties for 
domestic refrigerators sold in New York 
City are handled by S. J. O’Brien Sales 
Corporation. Each refrigerator sold in 
the City is immediately listed on a Set v- 
ice Record card (Photo 3) and filed by 
zone in the Dispatch Department. The 
City is divided into six zones for the 
summer months, and into four zones for 
the winter months. Service Record 
cards are refiled by zones for each 
season. When warranties expire, the 
Contract “Maintenance Department is 
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promptly notified. It then contacts the 
customer for an annual contract on main- 
tenance. 


Handling Service Calls 


Service Record cards, for commercial 
refrigerators and air conditioning units 
sold by this corporation, are handled in 
the same manner. These cards are of a 
different color in order that they may be 
readily identified, and contain all perti- 
nent record information. The informa- 
tion is varied from that shown on the 
domestic type refrigerator, but the cards 
are the same size and are used in the 
same manner and filed in the same cases. 

What happens when a service call is 
received at the main switchboard (Photo 


©D All telephone calls for refrigerator service are routed through the 

®D Dispatch office, where service record cards for each General Motors ' 
Frigidaire unit under contract for maintenance are on file. 
record card for domestic type refrigerators is shown below. Similar cards, 
in contrasting colors and containing different pertinent information are 
used for commercial refrigerators and air conditioning units. 


Service 


* 


2)? The operator asks the customer’s 
address in order to classify the call by 
zone. Then the call is transferred to the 
Dispatch Department (Photo 3) accord- 
ing to zone. The operator in this de- 
partment then asks the customer for his 
name and address, in order to check the 
Service Record file. If the customer is 
under contract, either on a warranty, or 
on a contract sold by the Contract Main- 
tenance Department, the customer is 
advised that a serviceman will call. If 
the customer has no contract, they are 
asked for the name of the refrigerator 
which they have. In most cases it will 
be a refrigerator of other than General 
Motors make, and the customer is ad- 
vised where to call for service. If 
the customer should own a General 
Motors refrigerator, the call is trans- 
ferred to the Contract Maintenance De- 
partment. This department will attempt 
to sell a contract, but will see that the 
customer is served, in any event. 
Approximately 100 servicemen, each 
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Locker bins are built into partition of parts department to facilitate Ventilation hood is _ provided 
delivery of stock parts to servicemen and prevent counter crowding. over welding bench, located in 
corner of Reoperation Department. 


equipped with an automobile, tools, and 
a supply of parts, cover the city. These 
servicemen operate under zone super- 
visors. These servicemen report period- 
ically by telephone to their supervisors, 
tor list of customers and for instructions. 
They report to the office when necessary 
to bring in old service parts, or to leave 
orders for new parts. New parts can 
be picked up quickly on the following 
morning after filing an order, from a 
parts locker (Photo 4) where parts 
ordered have been placed overnight. 
This prevents crowding at the Parts De- 
partment counter. Lockers can be op- 
ened only by a Parts Department em- . 
ployee from a parts locker control panel 
(pushbutton equipped). — 

The Purchasing Department uses a 
perpetual inventory Kardex visible file 










































™@ Two electric furnaces, 16 kw. on left, 5 kw. on right, are convenient index to maintain an adequate stock of 
oD to motor repair shop and refrigerator Reoperation Department. all parts. It is located adjacent to the 
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Carbon tetrachloride tank is con- 
veniently located in Reoperation 
Department. Uote vent hood. 


Parts Department for efficient operation. 

Repair work for both the motor repair 
shop and reoperation shop are brought 
in through the Receiving and Shipping 
Department, or to the ramp and through 
the freight elevator. All work is de- 
livered to the shop by means of an elec- 
tric hoist and tramrail (see floor plans). 
An electrically operated bridge is low- 
ered in the ramp for repair work going 
to the first floor, or for supplies going to 
storage in the basement via the elevator. 
Heavy items are delivered to the base- 
ment by truck, after raising the bridge 
in the ramp. 

The motor repair shop and Reoperation 
shop occupy a large part of the first 
floor, divided only by a line of cutters, 
presses, lathes, grinders and work 
benches. Thus these heavy machine 
tools are readily available to both shops. 
The motor repair shop contains seven 
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Shop is also equipped with gas fired dehydrating oven. Compressor 
on top is used to pull vacuum within oven. Small cabinet at right 
is combination work bench and employees’ tool cabinet. 








Tank holds Oakite solution, at 180°F., for cleaning dirt and oil 
Counterweight permits heavy lid to 
be raised easily. Ventilating outlet over tank draws vapors out of room 
and prevents undue humidity. 


from coils and compressors. 


A combination work bench cabinet serves as individual locker 
for employee’s tools. 
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| Forced ventilation through 

ceiling opening near rear 
wall (1560 CFM) removes explosive 
fumes from paint spray room. Ceil- 
ing panel light, near air vent, is gasket 
sealed, flood lights over door provide 
additional light. Note explosion-proof 
wiring and fittings. 




















































[2 Discharge room is equipped 
£@ with forced ventilation (3130 
CFM, blower on roof) and heavy cur- 
tain which prevents refrigerant odors 
and fumes from penetrating shop. 
3 ® Tank contains non-flammable 
e solution for cleaning motor 
parts. Note blow torch in background. 


Pump (lower left) forces solution 
through spray nozzle under pressure. 
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i Fi Test panels for coil winders are conveniently located on columns 


over work benches. A-c, d-c, 110 v. and 220 v. power is available 


on each panel. 


work benches, each complete with test 
board, tools, etc., for coil winders. A 
wash tank (photo 13), containing a 
special non-irritant, non-flammable 
liquid is used to clean motor parts after 
disassembly. Two electric ovens, (Photo 
5), one of 16 kw. capacity, and one of 5 
kw. capacity, are conveniently located 
for use by either shop. 

The Reoperation shop is adequately 
supplied with equipment and _ facilities 
required in the repair of refrigerators 
not including electric motors. A wash 
tank, Oakite tank (Photo 9), discharge 
room (Photo 12), spray room (Photo 
11), carbon tetrachforide tank (Photo 
7), dehydrating oven (Photo 8), weld- 
ing bench (Photo 6) and coil test tank 
are all conveniently located for produc- 
tion line flow of work. 

The twelve foot long coil test tank is 
filled with water and underwater lighted 
from either end. Coils are submerged 
in the water and filled with air under 
pressure. Leaks are thus quickly lo- 
cated, by tracing the illuminated air 
bubbles. 

The Oakite solution in the Oakite 
tank, used for cleaning dirt and grease 
from coils, fans, etc., is maintained at 
180° F. temperature (Photo 9). An 
immersion gas heater is used to heat this 
solution. A heavy 300 Ib. lid on this 
tank is kept closed except when the tank 
is in use. A counterweight permits the 
lid to be opened or closed easily by hand. 
Vapor from the hot solution is drawn 
from the room through a ventilator over 
the tank, powered by a 1560 CFM ex- 
haust fan located on the roof of the 
building. 

A unique arrangement in the dis- 
charge room, where coils are filled with 
refrigerants, is a heavy canvas curtain 
which is pulled over the door when the 
room is in use. A 3125 CFM exhaust 
fan on the roof pulls all vapors from this 


room through a ceiling ventilator at the 
rear of the room, even when the refrig- 
erant is spilled on the floor. 

The paint spray room is equipped with 
explosion-proof wiring and _ lighting. 
Fumes are drawn from this room 
through a ceiling ventilator by a 1560 
CFM exhaust fan, also located on the 
roof. 

Ventilators are provided over the 
carbon tetrachloride tank and over the 
welding bench, so that all fumes, vapors, 
smoke, etc., are drawn from the room at 
the point where created. This keeps the 
shop clean, and makes for good working 
conditions. An intensity of approxi- 
mately 25 footcandles of illumination is 
provided throughout the main shop 
area. Industrial type fluorescent units, 
each equipped with two 40 watt white 
fluorescent lamps, are used in this area, 
installed ten feet from the floor on ap- 
proximately nine by nine foot spacings. 

Employees in the Old Service Parts 
Department carefully inspect all parts 
returned to them. Worthless parts are 
discarded. Parts guaranteed are re- 
turned to the manufacturer for replace- 
ment or refund. 

Commercial refrigerators and aif 
conditioning equipment are displayed in 
the attractive show room, open to, the 
public. The history of refrigeration 
adorns two walls in mural treatment, and 
a large airplane view of the General 
Motors Frigidaire plant covers the third 
wall. This room is lighted to 50 foot- 
candles with four-lamp 40 watt continu- 
ous line fluorescent fixtures of the V- 
shape diffusing glass type, manufactured 
by Gruber Brothers. 

Different types of lighting have been 
used in the various departments put- 
posely, in order that the electrical con- 
struction department may use the entire 
building lighting as a display, in selling 
lighting to prospective customers. 
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NATIONAL objective of 2,700,000 homes in two 
years, an estimated 1,000,000 homes a year for at least 
10 years, an all-out industry adequate wiring cam- 

paign in practically every city in the country and a tre- 
mendous backlog of demand for modern electrical appli- 
ances are creating a market for residential wiring beyond 
any past experience. Not only in the over-all magnitude 
of the market, but in the wiring job in the individual home, 
it becomes difficult to measure and’ design on the basis of 
past standards and practices. 

This editorial project is designed to provide an up-to-date 
picture of house wiring. In the following pages are the 
electrical plans for wiring and lighting a modern electrical 
home. In this home we have brought together a maximum 
number of modern ideas and methods which are directly 
applicable to any home wiring plans. 

There has been no attempt to develop here the “home of 
the future” or to project imaginative ideas, however inter- 
esting or logical. There are provisions in service and feeder 
capacities for moderate load additions. There are numerous 
and convenient plug receptacles. But the wiring and light- 
ing systems shown are practical and geared to the appli- 
ances, apparatus and lighting components now being manu- 
factured for the home. 

It is important to note that many of the new electrical 
appliances are heavy loads requiring special circuits and 
ample service and feeder capacity. Many of the new port- 
able appliances also operate at higher wattage than older 





. 6 watt fluorescent lamp 


Specular reflector 


























mo . Opaque letters 
= s Luminous background 
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llluminated house number consists‘® 
luminous background. Unit is housed in 
also serves as a junction box for electridal”set 
switch control is located inside the front 
electrical features at front entrance includes: 
bracket light, shielded step light, fluorescent fi 
terrace bench, weatherproof convenience outlets 


sound communication system. 





types. Wiring systems have been so notoriously skimped 
to bare minimum in the past that it is not surprising to 
find feeders much larger than is usually considered con- 
ventional for average homes and many more than the usual 
number of branch circuits. Home wiring has not kept 
pace with the development of lighting and appliances. War 
time restrictions held it to a “bare-bones” minimum. The 
market ahead, consequently, for house wiring is radically 
different. Adequacy for 1947 is a long step indeed from 
adequacy in 1937. 

In this modern electrical home the service conductors 
are underground. As residential services grow larger, 
services and utility secondaries must eventually be con- 
cealed. 

Load distribution is conventional. The main distribution 
panel contains six circuits serving major appliances and 






































































load centers. Feeders extend to a basement panel, serving 
the laundry, food storage and basement lighting, a first 
floor panel serving the kitchen appliances and first floor 
lighting, and a second floor panel serving bathroom heater, 
lighting and plug receptacles. 

No details are shown of the wiring system materials since 
the general layout of circuits follows conventional wiring 
practices. Any of the approved systems, conduit, tubing, 
flex, armored cable or non-metallic, depending upon local 
practices and rules, are adaptable. It is recommended, 
however, if non-metallic cable is used, that circuits feeding 
major appliances in the laundry and kitchen be provided 
with separate conductor for grounding appliance frames. 

Minimum conductor size is No. 12 throughout. Home 
runs are brought to switch or receptacle locations wherever 
practical, and the use of large boxes, 52171 and 72171 types, 
are recommended at these points. There is a substantial 
advantage, both from the standpoint of original installation 
and maintenance, in standardizing on the larger boxes for 
all switch and receptacle outlets, limiting the use of the 
standard switch box to places where space is limited. 

Plug receptacles in those rooms where portable lamps 
are used are arranged on a split circuit, the upper half of 
the duplex receptacle is switched, the lower half is hot. 
Plug-in strip in the living room is also switch controlled. 
Closet lights are controlled by door switches. In general, 
all lights which must be turned on and off are controllable 
with conventional wall switches without resorting to the 
individual pull chains of local switches. No switch control 
is included for the night lights which are tiny low wattage 
lamps intended to remain lighted round-the-cleck. 

Cifcuits are provided for an air-conditioning system, 
deep freezer, laundry dryer and garage door operator, bath 
room heaters and similar equipment which will be widely 
used in new homes. In the early stages of home construction 
many of these may not be available. It is important, how- 
ever, to incorporate the necessary feeder capacity and cir- 
cuits in the original wiring installation whenever it is 
reasonably possible that such equipment will be eventually 
installed. The cost of even high capacity circuits tied in 
with the original wiring job is very modest compared with 
the cost of adding such capacity to inadequate service, dis- 
tribution panel and feeders in the future. 

Since our effort here is to incorporate as many practical 
wiring ideas as possible, the overall standards of this home 
are substantially higher than those of the Handbook of 
Interior Wiring Design, and the standards of the National 
Adequate Wiring Bureau. All of the ideas.shown are not 
necessarily applicable to the average home, some are 
definitely in the luxury class. Any of them may be incor- 
porated, however, within the average home where the wiring 
is planned on the basis of adequate wiring standards. 

A major part of this editorial project is devoted to 
inbuilt lighting ideas. Here is a fertile field waiting for 
aggressive industry development. Little has been done 
in recent years to bring modern lighting technology into 
the home. Here we show a number of lighting schemes 
planned for living based upon the use of modern light 
sources and methods. It is safe to predict that the most 
revolutionary change in house wiring in the coming years 
will be in the application of inbuilt fluerescent lighting. 











Center of living room is accented with cheerfulness 
with a soft glow of light from an indirect lighted 
coffer. Circular cold cathode tubing in this coffer 
is of proper color to blend with color of furnishings 
in the room. Dome of the coffer is finished flat 
white, to produce uniformly lighted appearance and 
prevent reflection of the tubing. Transformer for 
the tubing is concealed above recessed ceiling be- 
hind the cove, and is controlled from wall switch. 











Louvered plastic 
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Fluorescent lamp * 





ILLUMINATED 
MANTEL 





A continuous fluorescent tube is concealed in the 
mantel over fireplace in the living room. A panel 
of clear plastic containing closely spaced louvers 
shields the lamp from persons standing in the room. 
Ornaments placed on the mantel are lighted softly, 
and a pleasant indirect lighting effect on the ceiling 
over the mantel results. This unit is wall switch con- 
trolled on the same switch with the valance lights 
over the two adjoining windows. 
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= Fluorescent lamp ie 


| | Windows on each side of fireplace are 
lighted with fluorescent lamps concealed 
4} ' ina valance lighting unit. Light is spilled 
on the drapes below the valance, as well 
as on the wall and ceiling above, creating 
a comfortable indirect lighting effect. 
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Mat white finish 
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REVERSE COVE 





A reverse cove in the suspended ceiling lights the rear wall 
and window end of the living room. Long slim fluorescent 
lamps permit a shallow cove and flexibility in lighting result. 
Amber lamps over windows, and white lamps over rear wall 
create an illusion of sunlight in winter. A change of lamps 
in summer permits cool effect from daylight type lamps. 
Lamps across end of room are controlled separately from 
lamps over rear wall, by a switch on wall at entrance. 
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ILLUMINATED CABINET 


Fluorescen? 
The dining room wall next to the kitchen contains a built-in glass Lamps 
shelf cabinet, with mirror backwall. This cabinet is lighted from 
both top and bottom by white fluorescent lamps. Overhead lamp 
is concealed behind a wide panel of plastic containing closely 
spaced louvers. The light from the bottom lamp shines up through 
the glass shelves, and also down on the table top over the bottom 
cabinet drawers. The wall switch control permits these lights to be 
used in conjunction with the other dining room lighting, or sepa- 
rately, as desired. 


Glass blocks are used in the dining room side wall next to the 
garage, to form an artificial window. The blocks are lighted 
from the garage side of the wall, to simulate suniight. Amber 
fluorescent lamps are used in mat finished reflectors, concealed 
in a metal or asbestos lined cabinet. A fluorescent lamp 
in a polished reflector in trough recess at top provides work 
light, or supplementary decorative lighting effect. The over- 
headlight light is switched separately from the lights behind the 
glass blocks, to provide flexibility in lighting and decorative 
effects. Soffit reflector is self-contained in a metal housing, 
which forms its own wireway and junction box. 


Specular reflector 
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The center dome in the dining room serves two purposes. It 
provides indirect lighting from two curved fluorescent tubes, 
one soft white and the other 3500° white, which supplements 
the indirect lighting from the side wall lighting troughs. It also 
conceals a pin hole spotlight, installed and serviced through a 
trap door in the floor above. It is used to highlight the table. 
Each lighting effect is separately controlled by wall switches. 
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ILLUMINATED GLASS BLOCK WINDOW 
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An architectural band on each side wall of the dining room forms part of the decora- 
tive motif, and conceals an indirect lighting cove. Two decorative luminous plaques 
are located in this band on each side wall. Made of glass or plastic, with polished 
clear edges and etched decoration, these plaques are softly illuminated by a small 
fluorescent lamp located below each ornament. The bottom of the band is closed. 
Long slim lamps are used in the top reflector to provide soft general illumination in 
the room. This reflector is open above each luminous plaque, to add some light from 
above. A four-inch outlet box set flush in the wall at one end of the band serves as a 
junction box for circuit wiring, which is concealed in metal raceways within the band. 
The ornamental plaques are switched separately for flexibility in lighting effects. 


SIDE PANEL COVE LIGHTING 
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Recreation room in basement is lighted 
with continuous troughs containing long 
slim lamps, installed flush in ceiling. Flashed 
opal glass panels with exposed surface 
satin finish conceals lamps, diffuses the 
light, and prevents reflection of lamps from 
indirect floor and table lamps used for in- 
direct lighting. These troughs provide high 
level lighting for games, such as table ten- 
| nis and darts. 
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Prismatic diffuser 




















a 
FOYER LIGHT 


A semi-recessed unit with a 60 watt incandescent lamp 
produces a warm glow of light in the entrance hall. Its 
pressed glass bowl, supported in a plain hinged rim, has 
a concentric prism bottom. Inner prism surfaces may be 
finished in color to match decorations, without distorting 
the color of the light. Metal drum recessed in the ceiling 
is finished white inside and houses lamp socket and wiring 
compartment. Unit is switched from wall inside the front 
door. 


Adequate wiring includes multiple circuits to guarantee 
the safety and convenience of both present and future 
demands. Diagram indicates underground service pas 
ing through the meter to main distribution panel, brane! 
load centers and circuits. Minimum conductor size § 
No. 12 throughout. 
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A shallow ceiling fixture lights first floor 
hall, Fluorescent circular lamps are used in 
this unit, one fitting inside the other. The 
large lamp is soft white, and the small lamp 
is 3500° white. Light from these lamps is 
diffused through a satin finish glass disc, 
decorated with clear circular lines, sup- 
ported by a clear plastic disc. The narrow 
rnd ’ metal band above the glass disc shields 
| lamps. Three-way switch control permits 

this light to be turned on from upstairs, or 

from the wall switch in the first floor hall. 
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Circular Fluorescent lamps 
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Uniform glareless illumination from an indirect trough 














makes the study an ideal place to read or work. Supported 

at each of the four corners, the trough, rectiliner in 

plan, uses two 72-inch slim fluorescent lamps in each of 
mp the four lengths. The bottom of the trough and canopies 
Its and stems are finished to match the ceiling, while the sides 
has of the trough are finished to match the walls. The four 
be ff ballasts are housed in the closet in a metal cabinet. Cir- 
ing cuits from ballasts to lamps are fed through two standard 
ing four-inch outlet boxes and the suspension stems at sup- 
ng port points adjoining the closet wall. 
ont 
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INDIRECT TROUGH IN STUDY 
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A two-lamp fixture, equipped with 4500° 
white fluorescent lamps, is installed flush over 
the kitchen sink, and louvered, to provide 
shielded high intensity light of good color 
quality for this work area. Unit is turned on 
with center ceiling light from three separate 
wall switches, located adjacent to the three 
doors to the kitchen. These four-way switch 
controls provide added safety and save many 
footsteps. An electric clock is flush-mounted 
centrally in the vertical face of the masking 
box-valance. The clock is connected to a hot 
circuit. 


Fluorescent lamp 


Convenience outlets 


in wiring strip 


High-level illumination of good color quality 
is provided for work areas in the kitchen by 
4500° white flourescent lamps installed under- 
neath the overhead cabinets. Electric service 
for toasters, mixers, percolators, and other 
kitchen appliances is readily available from 
convenience outlets installed every six inches 
in the wireway located on the wall above the 
table top. 





\ 





> 


Metal or plastic fouvers 
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CABINET LIGHT and CONVENIENCE RECEPTACLES 
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Fluorescent lamps 


CENTER KITCHEN 
LIGHT 


Fluted diffusing glass 


The center light in the kitchen is eight feet long, and con- 
tains four 40 watt white fluorescent lamps, enclosed in a 
half round diffusing glass shield. Ends of unit are closed 
with metal, plastic or glass. Design of this trough permits 
ceiling to be lighted, as well as the entire room, with a 
high intensity of good quality illumination, free from 
shadows at any point in the room. 
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BED LAMP 


Luminous panels 


VANITY LIGHTING 


The dressing table in the bedroom is ef- 
fectively self-illuminated from two lumi- 
nous panels built into the three-panel 
mirror. Soft white fluorescent lamps are 
concealed in reflectors behind diffusing 
glass panels which provide long sources 
of light from two directions. Face 
shadows are completely eliminated. Cur- 
rent is supplied through a flexible cord 
which is plugged into the wall-switched 
convenience outlet behind the vanity 
table. Two tall portable lamps, one on 
each end of the dresser table, will also 
provide similar lighting results, 








Fluorescent lamp 


_ a metal reflector 


Feature of lighting in bedroom is a continuous metal re- 
flector built into wall, and extending across the head- 
board of twin beds. Wide reflector provides ideal bed 
reading light. Wall switches control fluorescent lamp 
over each bed separately. Switches conveniently lo- 
cated on wall between beds also control one circuit to 
convenience receptacles, the center ceiling light, and i 
circuit No. 8 on the first floor. This master control of 
circuit No. 8 located in the bedroom, feeds all exterior 
lighting brackets, permitting entire yard to be flooded 
with light. It is used as a safeguard against prowlers, 
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7s watt incandescent lanp 


Metal /ouver ————_—_—_—~ 
S 


— 


7 a 

The night lights are installed at strategic points 

throughout the house as a safety against accidents. \ 
The unit recesses flush in the wall, is shielded by . 
angled louvers, and uses a small 7!/>-watt incan- 

descent lamp. The metal housing contains its own \ 
wiring compartment to which the wiring system is \ 
connected. Each unit is connected to an unswitched 


circuit so that these lights provide safety at all 
times. 






































NIGHT LIGHT 
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LIGHTED TERRACE BENCH 


STEP LIGHT 
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Fluorescent lamps 





The front door contains a recessed light underneath 
the entrance step, which floods the walkway with 
light. A 13 watt T-5 fluorescent lamp provides the 
light, which is shielded from above by louvered 
plastic, installed behind clear glass. The entire unit 
is enclosed in a metal housing, which forms the 
junction box for electrical service. The wall switch 
for this unit is located in the entrance hallway. 
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On opposite side of the terrace from the house, and 
flanking the entrance walkway, is a low wall which 
may be used as a seat. Concealed underneath is a 
slimline lamp, which provides a soft glow of light on 
the terrace and on the front of the house, making 
the terrace an ideal spot for summer evenings. 





Wide spread 
retractor 


YARD LIGHT 


Light over the garage door, and on rear 
corner of the garage, combines a prismatic 
glass globe with a simple bracket arm. The 
prismatic glass globe is used to provide a wide 
spread of light over the driveway and yard. 
The unit over the garage door may be turned 
on or off from a key-operated switch on a 
driveway post, or from a switch at the rear 
door to the garage. All exterior bracket lights 
may be turned on from a master switch located 
in the upstairs bedroom. 


Circuit No. 8, first floor panel, is used for all 
exterior lighting brackets, including floodlights 
located under the eaves of the roof over sec- 
ond floor (A and B). A master control switch 
for this circuit is located in the master bed- 
room. Diagram at left shows wiring hook-up 
for controlling these exterior lighting units. 








—_—————— Dif fusing shield 


{ ———— Clear section 
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MIRROR BRACKETS 


ILLUMINATED MIRROR 


The circular make-up or shaving mirror in the 
guest bathroom is appropriately lighted with 
a circline lamp, concealed behind a luminous 
shield which eliminates glare and minimizes 
surface brightness of the ‘amp. Ballast for 
the lamp is installed behind the mirror in a 
circular metal housing, which attaches to a 
standard 4 inch recessed outlet box. Switch- 
ing is by means of wall switch at entrance 
door. The reflection of glareless light evenly 
from a face-framing circle completely elimi- 
nates under chin shadow while shaving. Plug- 
in outlet for electric razor or curling iron is 


centrally located beneath the mirror. 
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Mirrors on medicine cabinet in master bedroom 
bath and first floor lavatory are adequately illumi- 
nated by two long bracket lights, one installed on 
each side of the mirror. Each bracket contains one 
15 watt white or soft white fluorescent lamp, con- 
cealed by a glass or plastic shield. A portion of 
the. glass shield next to the mirror is left clear to 
light the interior of the cabinet when mirrored door 
is opened. Outlet box in the wall behind each light 
provides electrical connection. Brackets are wall 
switch controlled for added convenience. 


Diffusing shield 












helilinlldla lla ddl ddci da da ldidiaitec 












Circular fluorescent lamp 
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WIRING DIAGRAM 







- (To 2nd Floor Exterior Lights) 
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M(oRClofacl-Tal 


© -Ceiling outlet 

-O -Wall outlet 

® -Blanket ceiling outlet 

© —Fan outlet 

~© -Clock outlet in wall 

= —Duplex convenience 
outlet 

Oyp Cei ling outlet for vapor- 
proof lighting unit 

Owyp Weatherproof bracket 

. Fy p Weatherproof con- 

jee venience outlet 

ae “229 <{R}Radio and conven- 
ience outlet 

© -Floor outlet 


“Oy Night light (flush 
in wall) 


[*] -Push button 


PIR ST FLOOR 






LEGEND 


VY -Call phone 
A -Telephone outlet 
 -Bell 
0 -Buzzer 
gums - Panel 
o> -Fluorescent tubing 
(straight or curved) 


[__J-Lighting fixture 
—-Branch circuit 


—--—-Switch control on cr 
venience receptac® 
>> -Home bus to panel bors 
(No. arrow indicate 
number of circuits) 


rrr - Convenience cecepia® 
in continuous wireW? 


X -Spare circuit 
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WIRING DIAGRAM 





SECOND FLOOR 


| 
i 


Ckt. No.8 
First Floor 


~ SPECIALS CIRCUITS 
@, -Air conditioning 
@, -Furnace 
@, -Hot water heater 
@g -Cold storage freezer 
@®¢e -Washing machine 
@; -Oryer 
@, -lroner 
@,, -Dishwasher 
@j -Garbage disposed 
©, -Refrigerator 
‘@n-Garage Door 
=5R-Electric Range 
E=4 -Radiant heater (1500 watts) 


RHq 
SS -Radiant heater (2000 watts) 
a 


S -Single Pole switch 


Sz -Three way switch 
S, -Four way switch ~ 
Sp ~Switch and pilot lamp 


“WIRING DIAGRAM 
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BASEMENT 
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The Tuffernell line includes a complete selection of Fiberglas tapes, 
tying cords, sleeving. Illustrated here are coils wrapped with Fiberglas tape. 


Fiberglas is an exceptional member of the 
Tuffernell line of insulating materials...it offers... 


@ greater HEAT PROTECTION .. . added pro- 
tection against higher temperatures when 
an overload occurs. 


@ greater MOISTURE RESISTANCE ... glass 
fibers do not absorb moisture. 


@ greater SPACE ECONOMY ... less Fiber- 
glas is required to obtain the proper insula- 
tion protection. 


@ greater DIELECTRIC STRENGTH . ; . tests 
prove that properly impregnated Fiberglas 
has higher dielectric strength than most 
other varnished textiles. 


These advantages have been proved by the in- 
creasingly extensive use of Fiberglas in the elec- 
trical industry. 
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Call your nearest Westinghouse office for com- 
plete information about Fiberglas products and 
others in the Tuffernell line. Ask for an insulation 
specialist. He’ll be glad to help you. Westinghouse 
Electric Corporation, P.O. Box 868, Pittsburgh 30, 
Pennsylvania. J-06391 
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Living. Gives full information 


_ on basic equipment and wiring | 
_ Tequirements. 


WHICH OF THESE Do You. WA 

FREE. Four Degrees of Home — 
Electrification for Electrical Complete 
onwiting aysteus for Electrical 


Thrift Degree—the minimum | 
standardforElectricalLiving. 
Includes appliances, equip- 
ment and lighting shown. 


Budget Degree—more equip- 
ment and automatic features 
are added to the Thrift stand- 
ard. Additions include a dish- 
washer, home freezer and 
Laundromat. 












Home Whine Handbook. $1.00. 
‘ nical information 





Living. 120 pages. Dozens of | | 
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Westinghouse has developed another idea that 
will help you sell Better Wiring to architects, 
builders and homeowners...and so increase 
profits. 

By introducing Four Degrees of Electrical 
Living, Westinghouse makes it possible for any 
home to enjoy Electrical Living, opening up 

new groups of prospects for Better Wiring. 
The Four Degrees ige from “Thrift’, the 
_ minimum standard of trical Living... up 
to the luxurious “ 











Ideal Degree—provides all the equip- 
ment and lighting necessary for com- 
fortable, economical Electrical Living. 
To the Budget standard are added a 
garbage disposer, clothes dryer and 
Precipitron. 
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to boost profits, sell these four degrees 


Eiveburgh 30, Pa. 


a have i is to install 
i ces so Ios 











+ 


ment on your jobs, plus quality wiring devices 
by Bryant. These widely known products — 
immediately establish the quality of your in 
stallation and are a guarantee of satisfactory © 
service. : 
For your free booklet, write Westinghou 
Electric Corp., P. O. Box 868, Pittsburgh 30. 
Pa. Send dollar for Handbook to Westinghou: 
Electric Corp., Extension ure ener 














De Luxe Degree—adds central air 
cooling and extensive use of con- 
cealed and decorative lighting to 
the Ideal —_ Here we have 


inte 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 


Westingh 
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With a serious housing shortage staring us.in the face, it is 
good to know that dependable products like TIREX cords and cables 
are being used to help speed the flow of timber to the mills. Illustrated 
is a chain saw with an electric drive. Of course the portable cord is 
TIREX. This rather unusual and interesting application is just another 
example of the versatility of all TIREX cords and cables. In this service 
the cord gets tangled in the underbrush and is dragged over the sharp 
edges of trees and splintered stumps but the Selenium Rubber Armor 
assures long life under these difficult operating conditions. The extreme 
flexibility of TIREX cords and cables is a tremendous asset in doing 
this kind of work. 


The next time you need portable cords or cables be sure that 
you get a cord or cable marked “Simplex-TIREX”, the one with the 
Selenium Rubber: Armor which is the toughest, most wear-resistant 
cord or cable jacket known. 
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PRACTICAL 


COFFERDAM METHOD 
FOR VAULT 
CONSTRUCTION 


CONSTRUCTION 





On a government project, recently, the 
Stetson Electric Co., Los Angeles, had 
a contract which included the construc- 
tion of 30 double vaults and manholes 
for light and power and telephone serv- 
ice, of dimensions shown in Fig. 1. The 
soil was sand, with water seven to eight 
feet below the surface. 

Another contractor was constructing 
similar vaults in the same general area, 
making an excavation completely around 
each pair and then building forms com- 
pletely around each vault, the general 
contour of the excavation being shown 
ir Fig. 1. 















ae _ a Elevation 
contour of open pit .. 
type of evacuation. : 











FIG. 1—Plan and elevation of typi- 
cal vault and manhole, with contour 
line showing approximately the ex- 
tent of an open hole excavation. 


Noting the large amount of excavation 
and subsequent backfill, necessitated by 
the flowing sand, Stetson Electric de- 
cided to employ other means as sug- 


gested by two of their employees, Frank | 


Yeager and Jay Reynhart, old-time 
underground construction men. The 
method they employed is indicated in 
Fig. 2. 

A square of wood sheeting, provided 
with shoes, was first driven by “Jack- 
hammers,” surrounding the whole area 
like a cofferdam. The sheeting was first 
driven clear to water and the enclosed 
material excavated by clamshell bucket. 
The sheeting was then driven the rest of 
the way and the excavation completed, 
what seepage there was being easily 
removable by a small pump. 
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BRIEF ARTICLES about practical methods of installation and maintaining 
electrical wiring and equipment and up-to-date estimating and office prac- 
tices. Readers are invited to contribute items from their experience to this 
department. All articles used will be paid for. 


METHODS 
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FIG. 2—Plan of Stetson method, 
by cofferdam, utilizing the enclosure 
to make the forms for two sides of- 
each vault. 


When the excavation was completed, 
the inside of the sheeting was lined 
clear around with tar paper up to the 
throat line of the manhole, forms for 
the latter and the top of the vault being 
constructed separately. That left only 
four side forms to be constructed as 
against eight by the other method. To 
prevent any lateral movement of the 
sheeting, the enclosure was reinforced 
top and bottom by a square frame of 4 
by 4’s. 

Stetson’s figure that they saved at 
least one-half on excavation and back- 
fill by their method. Disregarding throat 
forms, necessary by either method, they 
saved about one-half on form construc- 
tion, the time necessary to line the coffer- 
dam with paper being small. They also 
saved in the matter of pumping, since 
the seepage into the cofferdam was a 
small factor as compared to the volume 
of water flowing freely into the much 
larger excavation. 

Only three sets of sheeting were 
employed on the 30 holes, the sheeting 
being pulled and used over and over. 
The investment in this and the cost of 
driving could be balanced favorably 
against the amount of form lumber and 
the time required to build the extra side 
forms by the other method. 


MOBILE PREHEATING 
FURNACE APPLICABLE 
TO SHEET FORMATION 


INDUSTRIAL 





A compact, portable furnace elimi- 
nated a complicated arrangement for the 
preheating of magnesium sheets at the 
Consolidated Vultee Aircraft Corpora- 
tion, Benbrook, Texas. Process expedi- 
ency demanded that magnesium sheets 
be preheated to closely regulated tem- 
peratures and delivered to variously 
located presses for forming. To solve 
the problem, a portable furnace, mounted 
on casters to facilitate moving it to the 
designated brake présses, was designed 
by the Despatch Oven Company, Minne- 
apolis, Minn. 

Heat is introduced from both the 
top and bottom of the furnace and re- 
circulating ducts on both side walls 
maintain a temperature uniform within 
5 degrees F. This side emission of 
heat allows even heating of the sheet 
regardless of its shape and, when neces- 





Self contained mobile furnace can be 
rapidly located and connected in 
proximity to metal presses employed 
in processing. Counterweighted doors 
automatically seal on closing to pre- 
vent thermal radiation from furnace to 
operator. Side vents for heat emission 
guarantee even heating of sheets re- 
gardless of shape of metal. 
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Constructed for its tenants to use 


ip more and more electricity 


The floors of this building are so de- 
signed that tenants are stimulated to 
make greater use of electrical facilities. 

These are Q-Floors—built and sold on 
the principle that the whole floor and 
every floor should be electrically alive. 
Buildings with Q-Floors use electrical 
availability as a rental argument for 
prospective tenants. In a Q-Floor build- 
ing, the electrician is in greater demand 
because tenants expect to remain elec- 
trically up to the minute. 

Every time a new outlet is needed— 
every time floor layouts are changed, 
an electrician is called. And Q-Floors, 
because they are designed around and 
for the use of electricity, tempt tenants 
to request changes often. 

Q-Floors promote more and more 


electricity. 
H. H. ROBERTSON COMPANY 
2400 Farmers . wore Offices in 50 


Bank Building, 
Pittsburgh 22, 
Pennsylvania 


Principal Cities 
World-Wide 
Building Service 





* * * 


Electrical Fittings for use with Robertson Q-Floors can be 
obtained from General Electric Construction Materials 
distributors. See the nearest G.E. merchandise distributor 
for information on how Q-Floor fittings can be used to 
attain up-to-the-minute electrical wiring. 





OF Q-FLOOR 


-FLOORS 
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Offset tee connection permits junction of two feeder bus ducts in Indiana- 
polis. Construction obstacle prevented ducts from lining up in the same 


plane. 


Small junction box with double-offset bus bars (two up in the 


trusses at General Motors Corp., Allison Division Plant No. 5 90 degree 
bends) effected awkward feeder tie. 





sary to transport partially formed sheets 
between progressively required presses, 
this feature is appreciated. Speed of 
preheating is increased by using an over- 
sized fan capable of producing 40 air 
changes per minute. 

The unit is designed for electrical 
heating although construction alterations 
will permit the use of either gas or oil. 
A maximum temperature of 650 degrees 
F. can be obtained and maintained by 
the oven. Flexible connections allow 
rapid hookup changes from outlets most 
convenient to required locations. 

Vertical lift doors at each end of the 
furnace permit easy and rapid handling 
of the sheets, reducing the interim cool- 
ing interval between furnace and press. 
Doors seal on closing to keep the heat 
from the operator and improve thermal 
efficiency. 


WIRING BRICK AND 
TILE PLANTS 


Brick and tile manufacturing plants 
make extensive use of electric power in 
their production line. And these plants 
are important phases in the building 
materials construction industry. This 
is especially true for industrial construc- 
tion since practically all modern indus- 
trial buildings are of brick and steel. 

The introduction of special machinery 
has enabled modern brick and tile plants 
to increase the quality and quantity as 
well as uniformity of production. Elec- 
tric motors are used principally to oper- 


WIRING 
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ate the production machines. In prac- 
tically every stage of brickmaking from 
the conveyor carrying raw material 
from the storage sheds to the mixers 
right on through to loading the finished 
products in freight cars with electric 
trucks, you will find motors at work. 

Selection of the proper type of motor 
is unusually important because prac- 
tically all of the machinery must be 
started under load and requires high 
starting torques. And, because of bad 
dust conditions, bearings, slip rings and 
commutators on the motors should be 
protected from abrasive wear. The con- 
trol equipment is comparatively simple 
and should be conveniently located so 
the operators have easy and quick access 
to it. It should be enclosed in dust 
proof cases. 

Because of the nature of the products 


and the process, brick and tile plants 
are usually spread out over a wide area. 
Much time and labor can be saved if 
some system of intercommunicating 
telephones, code calls or other bell or 
horn signalling devices are installed. 

Since a number of motors in this 
type of plant may be located quite a 
distance from the distribution center, 
voltage drop should be given first con- 
sideration in circuit design. The high 
ambient temperatures existing in these 
plants also have a very important bear- 
ing on wire capacities. 

For those who may be called on to 
do electrical work in brick and tile 
plants, the following check list of equip- 
ment should prove a useful guide. 


WIRE REEL 
PAY-OFF HOLDERS 
WIRING 


The Pacific Electrical & Mechanical 
Co., Inc., Los Angeles, has designed and 
built two devices for handling wire and 
cable reels on the job. Both are easily 
portable and adapted to various sizes of 
reels. 

The first device, see Fig. 1 and Fig. 3, 
consists of two independent levers made 
of 24 inch pipe about 8 feet in length. To 
one end of each is welded a steel arm at 
right angles. In the outer end of each 
arm an opening is made for insertion of 
a ball bearing assembly. A steel shaft is 
passed through the reel and the ends 
are inserted in the bearings while the 
levers are raised to a sharp angle. 
Using a man on each lever, the latter are 
forced down to the ground, the bearings, 
traveling through the rising arc being 
raised sufficiently to clear the reel from 
the ground. When the levers are down, 
pieces of smaller diameter pipe are thrust 
part way into the large pipe ends, pre- 








Manufacturing Mofor Kilns 
Applications 
Pug Mill 


Auger Brick Machines Pains 


Battery Charging Sets 
Blowers 

Brick Presses 

Brick Represses 
Bucket Elevators 


Sanders 





CHECK LIST FOR BRICK AND TILE PLANTS 


Moulding Machine 


Rubbing Beds 
Sand Dryers 


Screens, Vibrating 


Bell and Horn Signals 

Intercommunicating Tele- 
phones 

Emergency Signals 

Fire Alarms 

Time Clocks 


Illumination—Recommended 








Clay Grinders ee ne 

Clay Mixers be fee Grinding, Filter Presses, 
Clay Steamers ‘as Waal ies Kiln Rooms ....10 ftc 

ile Wheels 

— Transfer Cars Molding, Pressing, 
shea t Trucks Cleaning, Trim- 

Diy Plas si Web Pans ‘ = epee” a 
Excavating —s pear nameling ....... 30 tte 
Fans, Ventilating ee Color and Glaz- 
Hoists Code Calls WG tactenata 40 ft c 
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Winds .. WITH 
AN'L-RUN 


MARCH...THE MONTH ror // 











Ill winds that blow nobody good? 
No sir, the brisk March :winds are 
Trade Winds for alert electrical con- 
tractors and the long, dark days ideal 
for the demonstration of indoor day- 
light with versatile HOLDENLINE 
CHAN’L-RUN fixtures. 





NEW ITEMS? You'll See Them Soon! 


They’re being carefully pre-tested now. Yes, those 
dramatic new HOLDENLINE fixture designs are off 
the drawing boards, samples have been developed— 
now the engineers are putting them through their 
paces—carefully proving their right to join the line of 
fluorescent fixtures that made HOLDENLINE a pioneer 
in engineered lighting. 


Your wholesaler will gladly give you Bulletin B-45, or write to 


HOLDENLINE COMPANY 
Proncers tn Pluorescent 
1960 EAST 57TH STREET + CLEVELAND 3, OHIO 
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FIG. 1—When the levers have been forced clear down, raising the 


reel, lengths of smaller pipe are thrust into the reel ends of the pipe 
levers, so that the levers will not flip up and drop the reel. 





FIG. 2—By making the reel stand in two halves, flexibility is secured 
and the halves are easy to lift and carry around, not weighing over 25 


pounds each. 





FIG. 3— Lever length reduces man 
power required to handle reels. 


venting the latter from flipping up and 
dropping the reel. This type is used for 
larger reels. 

For small and medium sized reels, the 
second device, see Fig. 3, has its advan- 
tages. A pair of angle iron frames ap- 
proximately 2 feet by 16 inches were 
welded and two rollers, with their bear- 
ings, from an old belt conveyor, inserted 
between the side members. A narrow 
Steel-plate incline was welded to one of 
the end members of each half. 

In use, the two frames are laid on the 
ground so that the rollers are end to end, 
and at a distance apart sufficient to ac- 
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commodate the end disks of the reel 
when resting on the rollers. To accom- 
modate reels of various diameters, holes 
were drilled in the side frame members, 
about 4 inches apart, to take the bearings 
of the rollers. For ree! disks of smaller 
diameter, the roller centers are moved 
closer together. 

The principle is similar to certain unit 
roller frames now on the market, fabri- 
cated in one piece. But by making the 
device in two halves, flexibility as to 
length or reel axis is secured, and also 
they are easier to handle, the weight of 
each half not exceeding 25 pounds. 


BRAZED CAM 
FOLLOWERS 


A savings of 13 cents per part on 
standard cam followers was made pos- 
sible through the adoption of a two-piece 
copper brazing assembly method at The 
Glenn L. Martin Company, Baltimore, 
Md. Prior to this time the cam fol- 


INDUSTRIAL 





lowers had been machined in one piece 
from Solid steel bar stock. 

The assembled part consists of a rec- 
tangular flange with small tubular pro- 
jections at each side from the center 
hole of the flange. 

In the old method the followers were 
“sculptured” from round bar stock on a 
screw machine. The parts were roughed 
out, finished to the proper diameter and 
the center hole was drilled and reamed. 
Two small holes in the flange for at- 
taching the part to its next assembly 
were then drilled and burred. Another 
operation was required to blank off both 
sides of the round flange to make it 
rectangular. 

Using the brazing method, the cylin- 
drical portion of the assembly is a 
piece of stock steel tubing, which is 
sized to the proper diameter for brazing 
and cut off in the screw machine. The 
rectangular flanged portion is blanked 
from strips of steel stock by a progres- 
sive die. The round hole in this rectan- 
gular piece through which the cylinder 
passes is blanked and sized to proper di- 


. mensions in the same operation. Proper 


dimensions are essential to ensure a 
satisfactory brazing fit. 

For brazing, the cylindrical portion 
is slipped into the hole in the flange 
after which the assembly is placed on a 
parts holder and the rings of copper braz- 
ing are placed on each assembly at the 
joint. The parts holder is loaded with 
the assemblies and placed in an electric 
brazing furnace. During the brazing 
process the copper ring melts and creeps 
into the joint by capillary attraction, re- 
sulting in a strong clean joint. After 
brazing, procedure to finish the parts 
is the same as in the prior method. 

During tests the new type followers 
were found to have strength beyond any 
previous design requirements. 





Rings of copper brazing material are 


slipped over the assemblies on the 
parts holder. After the assemblies are 
in the furnace, the copper melts and is 
drawn into the joint by capillary 
attraction. 
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NEW ECONOMY, LIGHT WEIGHT, SERVICE 


WHATEVER YOUR LINE! 





THIS POWER CABLE was installed 
in an unfavorable situation. Part 
of it runs adjacent to high pres- 
sure steam lines. Part lies in sump 
water containing cresylic acid 
waste. The cable itself is a 300,000 
CM power cable used on 4,160 volt 
Delta, 3 phase, 60 cycle — 300 am- 
pere average service. It is cycled 
periodically from a no load condi- 
tion to full load. Replacing a heavy 
cable sheathed with paper and 
lead, in July, 1944, the new conduc- 
tor is insulated with polyethylene, 
a plastic so light it floats in water. 
Only 6/64-inch thick, this insula- 
tion has remarkable low loss elec- 


ATER EE ERE. OE. 


trical characteristics, an extremely 
low water vapor transmission co- 
efficient, and exceptional resistance 
to water and chemicals. It is tough 
and impact resistant; inherently 
flexible and extensible; has a wide 
temperature working range. 

Polyethylene insulation should 
rapidly supplant many older types 
— yield longer service and bring 
freedom from many causes of 
failure. Engineers, designers, and 
manufacturers will find, too, that 
the unique properties of this new 
plastic will bring economy and im- 
proved characteristics to an almost 
limitless line of products. Poly- 
ethylene resins can be molded as 
well as extruded; calendered onto 
cloth and paper; made into mono- 
filaments, flexible sheets and film. 

Write Department 41-P for 
Booklet V-2, “Polyethylene Resins.” 
Experimental samples of this new 
plastic are also available upon 
request. 


BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon Corporation 
is 
30 E. 42Np St., NEw York 17, N.Y. 


$28 


YETHYLENE 
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Storage of RF fluorescent units is made safe and easy by simple 


crating illustrated here. 
with lamps. 


damage to ure or lamp. 


One crate holds four fixtures, complete 
Crates can be stacked on top of each other without 
Method used by Buick Motor Divi- 


sion of General Motors Corporation during remodeling of one of 
their Flint, Michigan, plant buildings. 





PAYOUT REEL FOR 
SMALL CONDUCTORS 


SHOP 





Cutting specified lengths of small 
building wire for branch circuits, switch 
legs, motor control circuits, or other in- 
stallation needs—whether it be in the 
shop or on the job site—is simplified by 
a turntable type of payout reel designed 
by the Electric Service Company of 
Ann Arbor, Mich. Adjustable “fingers” 
on the turntable accommodate various 
coils of wire ranging from six-inch to 
144-inch inside diameter. 

The complete assembly is made of 
steel. Four angle-iron feet, each 17- 


Wire payout turntable, rotating on 
conduit pedestal, has four adjustable 
fingers to accommodate coils with vari- 
ous inside diameters. Knurled hand 
nuts on underside of turntable rigidly 
Position fingers. 
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Closeup view of payout turntable 
showing a partial coil of building wire 
being unwound through a measuring 
device. Note positioning of fingers and 
center attachment for smaller coils of 
wire. 


inches long, are welded to the bottom of 
a 3-inch conduit pedestal to form the sup- 
porting framework. Resting on the 
pedestal at table-top height (30 inches) 
is a 24-inch diameter, 4-inch sheet steel 
turntable which is mounted, by floor 
flange, to an 18-inch length of 14-inch 
bronze shafting. The shaft telescopes 
into the conduit pedestal and is adjusted 
by two set screws at the base, provid- 
ing rigid support while permitting the 
turntable to rotate freely. Sufficient 
friction is present to act as a brake on 
the coil of wire being unwound. 

Four adjustable “fingers,” each 9- 


inches high with a 4-inch arm at the 
base, pivot on a threaded bolt welded to 
the inner end of the arm and extending 
through holes drilled in the turntable. 
Made of bolt stock, these fingers swing 
inward or outward to accommodate coil 
diameters from six to 144 inches. 
Knurled hand nuts on the underside of 
the turntable lock the fingers into the 
desired position. A center attachment is 
added for coils of fixture wire and others 
of smaller inside diameter. 

The complete unit takes very little 
floor space and can be used with or 
without a wire-measuring device. With 
this simple, convenient piece of equip- 
ment, one man can measure and cut any 
number of conductor lengths without 
fear of the wire kinking or snagging 
during the operation. 


MAKESHIFT 
BENDER 


An unforeseen offset or bend required 
in a large conduit occasionally holds up 


-a remote job where there is no heavy 


pipe bender 
method 


readily available. The 
shown in the accompanying 


pao) 
Or pi 


Jack and timber makes emergency 
pipe bender in the field. 





Chain or cable. 















sketch has proved a useful solution on 
several occasions according to M. L. 
Monson of Fosston, Minnesota. 

The conduit is held at the ends to 
a heavy timber by chains or heavy cable. 
A jack provides the bending thrust. 
Tightening the chains and blocking the 
jack gives the necessary proportions 
to the bend. 








Over on the Montana line is Beach, 
North Dakota, home of Raisler Elec- 
tric, enterprising rural electrical con- 


tractors. Members of the Raisler. 
organization above are (L to R): 
Frank Kukowski, George Seeley and 
Stanley Raisler. 
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“Full Time” INDUSTRIAL Fluorescent Units 


FOR MORE FOOT CANDLE POWER 
a product of 






— ee, 





The Lighting unit of tomorrow—today! ...engineered 
for “full-time”, trouble — free service. To assure 
accurate alignment of lamps, removable lamp-holder 
plates have been created for easy maintenance without 
removing fixture from the outlet. Also features 
louvered housing, remote starter control and removable 
steel reflector. Furnished with screw eyes for “easy 
level” chain hanging up to 144” adjustment. Designed 
for chain, stem or surface mounting. 









FOR A BRIGHTER WORLD 


ALL-BRIGHT ELECTRIC PRODUCTS COMPANY 


Manufacturers of Fluorescent Lighting Fixtures 
3917 N. Kedzie-Ave. Chicago 18, Illinois 





92 





Electrical Contracting, March 1946 








The number at the right is a classification for con 
venience in filing and for a future data sheet Index 


Engineering Detail and Cost Data XP-2 
| 800 Ampere Three-Phase Service 


(Fed from overhead transformer platform] 
















ina tieaaal 800 amp. combination 
Pi switch and current 
i transformer panel 




























































52" x 4" with F plywood 





: 


~~ 
~Max. demand meter 









~ 
-Space for» : a 
distribution \ 


. —-Kilowatt meter 
{ 
X<-/4* >< 15" > ake 

















“be 30"— - -><- -- 27"-- >< - -- 37" -- 





Plan of 800 amp. service- 2-3"-6- #500 MC.M. 


General Notes. 

Recommended maximum continuous load not to exceed 560 amps. 
dimensional data minimum. Space allotted distribution may vary 
considerably ond access space to back wiring pocket must be 
provided. Space requirements must consider 1 service, also. 






Sas: as sews — —--—@g'-0"- -- i ta las te a 








~-Brick wall 
























--—--~— Continuous “Z" iron-94" 


Sie, Sa: ay ae ae, Ge ee Pe eee Serre 





a Se 


800 amp. switch and 
current transformer --—> 


Sg — —/3'-0* 


The "2" iron leaves a 2" 
air gop. A 3" elbow, as 
manufactured by Youngs- 
town Sheet & Tube Co, 
projects 3.005" through 
normal 3 course wall. “Z" 
iron forms rear legs. 


Service through 800 ampere service. 
2-3" conduits - 6 -500 MC.M. cables. 








General Notes. 

800 ampere service will normally be served from 
transformer platform. This requires clear windowless Detail of "Z" iron on rear of panel. 
wall space for minimum of 20° Length of cable 

shown is Commonwealth Edison Co. requirement and 

they may reduce it after job details are discussed. 
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SUPPLEME 





NTARY 
ee 








Luminaires are 
aluminum High Bay 
reflectors with wide- 
spread distribution. 
To clear the cranes, 
they are mounted 
high above the as- 
sembly area, cor- 
rectly spaced for 
uniform light dis- 
tribution. 20 to 30 
foot-candles are rec- 
ommended for 
general assembly 
areas of this nature. 
















































ptr lighting P 
good lighting. Back 4f the equipm 
there must - accessible—to architect, contractor 
and user alike—practical knowledge of the many 
recent advances made in application of lighting 
equipment. You get BOTH with Westinghouse. 
ot only does Westinghouse equipment incor- 

porate the newest in design features, but where any 
out-of-the-ordinary application problems are in- 
volved, the breadth of Westinghouse experience is 
also available to insure its most effective use. 

Westinghouse lighting equipment is available in 
a complete range of types and ratings for every 
commercial, industrial and floodlighting use. Write 
today for Bulletin No. B-3568—which describes 
the Westinghouse “Millite”, a particularly versatile 






For critical seeing tasks, Westinghouse ss . : . 
Reasons suns wo i aaaeat ilotning luminaire for heavy industrial use. And for help in 
and provide up to 300 foot-candles on the selecting and applying the best equipment for your 
working surface. needs, call your Westinghouse distributor, or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pa. J-04022 
& Westinghouse LIGHTING EQUIPMENT 
AVAILABLE THROUGH 127 WESTINGHOUSE ELECTRIC SUPPLY. CO. OFFICES AND INDEPENDENT DISTRIBUTORS 
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DATA SHEET 


The number at the right is a classification for con- 
venience in filing and for a future data sheet index 





Engineering Detail and Cost Data—Continued 

































































Material Item Quan. @ Cost Unit 
oS 6’ 51 | 94] C. 3] 12 13 | 60 
NN SiS SG ialy bs inde ess deeb aee Kewk 2 2] 81 |] Ea. 5 | 62 1] 40 
IEE SII 5 ooo son crcccnccccdevecaseenveces 2 46 |i Ea. 92 
I vn ike Va Gan vured ead dees aneeevas 1 Ea. 18 | 15 
65 SE Si Ss he yc sek sks ae oe et 4 17 45 i] Ea. 5 | 80 
TE ee 8 17 |] Ea. 1] 36 
900 Amp. 3 Pole Switch and C/T................... i Ea. 208 | 00 
en ee 6 1137 ]] Ea. 8 | 22 
IN 5 oo owas aks cbaeesevwesesvesava 4 08 |] Ea. 32 
ER ee 4 3155 i} Gr. 10 
14-20 Expansion Shields......................0005. 15 05 | Ea. 75 
Er Oe ny ee 6 51 |] Gr. 02 
Meeea Ge Oik............:.........ccc4....e 9 2150 || Gr. 16 
PI WHI So ovo oak oc ise ccdiaerceeecees 9 1]/30.C 12 
ok gs kha awh as nde ede bbaie nea 4 21 |] Ea. 84 
gg rr re ee 2 17 |] Ea. 34 
Os Man We WO OE MRS. osc ic eccccsccuaeceeses 100’ 422108 || M 42 | 21 
NS ee 2 37 |] Ea. 74 
i WUINND WAM. 6 i sc nvesicdceccccsveceeecs 2 37 |] Ea. 74 
EE a Bey oa nrk iene 1# 45 il # 45 
5d cigs a's was ead ads eou Ke 1 10 |] Ea. 10 
os ahaha ca esncwseeseeyeees 6’ 11] 471,C 69 51501 C 33 
id oN aca cede ea eis 1 29 |i Ea. 29 20 ji Ea. 20 
i ia Swiclha vawaedvand eed 1 06 |i Ea. 06 25 ji Ea. 25 
#12 Black and White Wire—Coded.................. 12’ 8/78 1M 11 6/5011 M 08 
#12 Red and White Wire—Coded................4.. 12’ 8 | 78 | M 11 6|50]|/M 08 
RE RRR SS ne ae Re 50’ 8 | 61 | M 43 61501M 33 
i Ny cad aes Swink va 50’ 81 61 |] M 43 6150]|M 33 
ER SNE oie ee Pe ne A 20’ 8 | 61 |] M 17 6]},501M 13 
ne a as wan neiley a ahaiacae «DS 1 2] 75 fi Ea. 21 75 60 
ey Ooi has i ea aw ee GFR dow 1 04 |] Ea. 04 30 
EEE GETS EN ie SE RRO “Tn: 1 01 |] Ea. 01 
Oe vases ieee eed 1 02 |] Ea. 02 
ss , ow'nle sce ous a seGwblned en 1 Ea. 33 20 
%” 4 Hole Porcelain Cover...............cccceeeeee 1 Ea. 14 
Sn ee 1 Ea. 1 | 62 50 
ee ses sais xn sian bee waweees ox 3 18 ji Ea. 54 60 80 
114” x #10 Wood Screws............. cc ccc cccececes 9 50 |] Gr. 03 
ey ins d dec sa news deeaaw ess 4 35 |] Gr. 01 
Can of Black Paint (Pint)....................ce0eeeee 1 Ea. 83 4 
ee eo i eg ih 9 CES 1 Ea. 35 
*Miscellaneous Material and Equipment.............. 5 | 00 79 
$312 | 04 94 
Special Labor Items Unit Labor Hr. 
I OR Ds cia 5 dao cae a ss 3s 0k 6 bas vo aR ww OAR EM odes DOR U Rae ebe eRe 1175 i} Ea. 31/50 
ee is I On oa dicen ccncaensucapebssedsansbesuscedeenceseuesa tee 90 Ii Ea. 1] 80 
ee Shs GN EU ks Ce ee eG ow auhdinia alien Odie apenas Winwewn Sadled 76 |] Ea. 4156 
te icy Da nd as aed bah wk Waeiiik nd wed Redd dw Pee ew nee te 23}10}} M 2131 
i Dis ig wR EN AWG Gd Ch UCAN NWS SASS Ei AKO OaM ORO aKNabonRA RA 56 }] Ea. 3] 36 
a os ue nA Gd oe GPM LE be GAES KTAL ONodeRewnden A 25 ll Ea. 50 
Iw ickcp cidemnedcddannaed nus antdesinbesctihouwidacdeouehem 08 || Ea. 1| 76 
6 e Sig  g  w Gig icwin'g. KS AO aNA AERO OR nee ae Geee Saw us eee 3] 00 
| 20 | 79 





*Oil—Blades—Short Ends Conduit and Cable 
No Ground Included. 





Note: The above is typical of reference data sheets that can be developed 
for typical service and electrical equipment installations. The arrangement 
and cable overhang comply with Commonwealth Edison Co., specifications in 
Chicago. Check your local utility for their requirements when developing 


your own data file. 


Data from L. W. Witz, Continental Electrical Construction Co., Chicago, Illinois 
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Good Lighting is important in stock rooms, 
departments, repair shops, warehouses, gagfiges and all other store 
service areas. Adequate Lighting with B 
reduce errors and accidents and increa 
out. Benjamin units, with their life-ti 
and built-like-a-battleship constructi 
efficiency and maximum durabilit 


































RLM Stream-Flo 48 


for general and local fluorescent lighting. A closed end porcelaig 








RLM Dome 


Accepted Standard for 
General Lighting 


. . . as well as quicker, easier 


There are Lifetime Porcelain Enamel 


BENJAMIN LIGHTING UNITS 


for all store service areas, worehouses, qorages, etc... 





ipping and receiving 


jamin Lighting Units will 
the amount of work turned 
porcelain enamel reflectors 
, assure you of low cost, high 


S26 SHSSSSOSOSSOSSEOSSO 








Stock-Bin-Lites 


sae designed for uniform 
illumination of Stockroom Bins 
and Shelves. 








Elliptical Angle 


For General Lighting 
from the side 





“Utility” Floodlights 


Inexpensive; for general pur- 
med and decorative flood- 
ighting. 














. provisions of National 
Electricat Code and conform to all applicgble RLM Standard specifi- 





Ellipto-Lite Floodlight 
New, low-priced, wide angle 
open type, with elliptical shape 
porcelain enamel reflectors. 





Sign Reflectors 


Types to meet all sign lighting 
conditions. 








quality. 











CONTRACTORS ... This Advertisement 


addressed to Chain Store Operators, Store Owners, ete., is 
reproduced here to call to your attention the many Benjamin 
units now available which are designed to meet many 
Store Lighting Requirements. 


For complete information about this and other Benjamin 








| equipment, consult your Benjamin Catalog, Electrical Trade 





Glassteel Diffusers 


For the very best general light- 
ing; provide soft, evenly dif- 
fused illumination. Also avail- 
able with Daylight Glass 
Globes, where color discrimi- 
nation is @ requirement. 





Vapolets 
For basement 
and other loca- 
tions, indoors and 
outdoors, where 
it is desirable to 
exclude water 
and non-combustible vapors, 
gas and dust. Listed by Under- 
writers’ Laboratories, 













Directory or the Electrical Wholesaler from whom you pur- 
chase Benjamin equipment. BENJAMIN ELECTRIC MFG. CO., 
Dept. H, Des Plaines, Illinois. 














Lighting Egutpwuent 


DISTRIBUTED EXCLUSIVELY BY ELECTRICAL WHOLESALERS 
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High Frequency Heating—IV 


‘Wartime research and production techniques have considerably 
broadened the field for high frequency dielectric heating of non- 
conducting materials. This final article of the series outlines the 
theory, application and maintenance of this electronic heat source. 


has encountered a problem involving 

the difficulty of uniformly heating 
a mass of non-metallic material. The 
housewife must roast a large piece of 
meat many hours because it requires 
that length of time for the heat to pene- 
trate to the innermost sections. The 
man with a house in the country rakes 
leaves and piles them in the sun to dry. 
When ready to burn them, he often 
finds that the sun’s heat has not pene- 
trated the inner portions and the leaves 
there are too damp. 

Identical problems, though far more 
important and far reaching in latitude, 
are found in industry. Non-metallic 
materials are inherently electrical non- 
conductors. Poor electric conductors 
are poor thermal conductors. The basic 
philosophy of conventional heating 
methods is to conduct thermal energy 
into the mass through its surface; the 
source of heat being either radiant 
energy or a surrounding atmosphere at 
elevated temperature. But whether ra- 
diation or conduction is used, the energy 
must enter through the surface and 
slowly soak into the material. Hence 
the industrial engineer has always looked 
forward to a method whereby he could 
heat such materials as wood, plastic, 
tubber and similar non-metallic, and 
usually organic, substances rapidly and 
uniformly. 

For many years it has been common 
Practice in medicine to use high fre- 
quency electrical energy to selectively 
heat portions of the human body and so 
derive the therapeutic value of the 


Pps exc at some time or other 
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By J. Wesley Cable 


Director of Research and Development 
Induction Heating Corporation 
New York, N. Y. 


“localized fever” thus induced. Industry, 
in its search for this rapid uniform heat- 
ing, drew a parallel between its prob- 
lem and that of the doctors. As a result, 
today we have industrial high frequency 
dielectric heating. 

Although the fundamental principles 
of this process were described earlier 
in this series, it is well to again review 
them at this time. 


Theory of Dielectric Heating 


High frequency dielectric heating is 
accomplished by a phenomenon known 
as dielectric hysteresis. In common lan- 
guage, this means that when a molecule 
of a certain material is distorted by an 
electric field, it does not release all the 
energy that is induced in it and this 
small percentage which remains shows 
up as the heat energy and manifests 
itself as a temperature rise in the ma- 
terial. There are many theoretical ex- 
planations but the simplest to understand 
is to liken the molecule to a sponge 
rubber ball that is being alternately 
squeezed and released many millions of 
times per second. The friction of the 
molecules, one against the other, within 
the rubber ball would soon cause it to 
heat up. The molecules applied to the 
high frequency field react similarly. 

The elemental form of equipment for 
producing a heat-releasing high fre- 


quency field is an oscillator, which pro- 
duces electrical energy of considerable 
potential ; and a pair of electrodes, whose 
shape doesn’t matter, flat and parallel 
to each other but spaced at some given 
distance (see Fig. 1). Between these 
two flat plates are many lines of elec- 
trostatic force. When material of poor 
electrical conductivity is placed between 
these plates, the molecules of the material 
vibrate or deform as the polarity in the 
field changes with the frequency. The 
degree of vibration or deformation ts a 
function of the voltage and also a value 
which we term “loss factor.” This loss 


. factor ts obtained by multiplying the 


power factor of the material by its di-* 
electric constant. Consequently, the total 
power per unit mass of material is de- 
pendent upon the frequency of the dielec- 
tric field, the square of the voltage across 
the unit mass, the dielectric constant of 
material, and the power factor. 

When the unit mass becomes a section 
of fixed dimensions, then the power is 
determined by the following formula: 


Power = 1.41 E? fF, 4x 10°* watts. 


Where: E=the voltage impressed 
on the material; f = frequency in cycles 
per second; F, = the loss factor (power 
factor X dielectric constant) ; A = area 
of material between the electrodes in 
sq. in.; t = the thickness of the material 
in inches. 

High frequency dielectirc heating 
should be considered for any industrial 
heating process where the material is a 
poor electrical conductor, a poor thermal 
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Distribution of Dielectric Field Between 
Flat Electrodes 














Distribution of Dielectric Field Between ®=* = 
Finger Type Electrodes : 











FIG. 1—Typical electrode arrange- 
ments for dielectric heating showing 
the distribution of the dielectric field 
between electrodes of various shapes. 


conductor (these two properties go 
hand in hand) and where uniformity 
of heating is essential. The reason for 
considering dielectric heating under 
such conditions is that here it can show 
itself to best advantage. First of all, 
it is rapid with extremely high rates 
of energy transfer per unit weight. An 
example of such would be a block of 
wood 2 in. by 4 in. by 8 in. absorbing 
275 B.t.u.’s per minute or approxi- 
mately 5 kilowatts. Dielectric heating 
provides a uniformity of heating that is 
impossible to obtain by any other 
means. Since each unit mass of material 
throughout its cross section absorbs the 
same amount of energy, it is obvious 
that the temperature rise throughout 
the mass is uniform. This is quite dif- 


ferent from the results obtained through _ 


‘conventional methods which inherently 
produce a steep temperature gradient 
from the outer surface to the inside due 
to the heat flow in that direction. In 
dielectric heating, the heat flow may be 
opposite since the outer surfaces of the 
material radiate their energy and conse- 
quently the innermost portions undergo 
a greater temperature rise than the sur- 
face. This, however, can be controlled by 
regulating the energy input per unit 
mass or reducing the radiation by the 





utilization of radiant energy or hot 
atmosphere in conjunction with dielec- 
tric heating. 


Plastic Modeling 


Probably the most publicized” and 
widespread use of dielectric heating has 
been in the plastics field where great 
improvement in production techniques 
and resultant product have been accom- 
plished. Although the equipment has 
found application with both thermoset- 
ting and thermoplastic materials, it has 
played a far more important role with 
thermosetting plastics (Fig. 2). This 
is natural since thermosetting materials 
undergo polymerization at a _ given 
temperature, which must be attained dur- 
ing the curing process. As an example, 
the transfer molding process for thermo- 
setting materials can be cited. The 
conventional method of molding such 
material is to compress the bulk material 
consisting of the basic plastic and the 
filler into “preforms” approximately in 
size the shape of the pot on the transfer 
molding press. To shorten the time re- 
quired for the molding operation, it is 
necessary to preheat the preform to a 
temperature slightly below the curing 





FIG. 2—Dielectric heated preform is 
being placed in a transfer molding 
press. Note the plasticity of the pre- 
formed material. 






temperature in order to compensate for 
the poor thermal conductivity of the 
material which limits the rate of heat 
transfer from the steamheated mold 
This low thermal conductivity alg 
makes the conventional preheating oven 
very slow, often giving non-uniform re. 
sults due to inability to control the small 
oven temperatures. Since the heat js 
conducted from the surface to the center, 
a high temperature gradient exists across 
the piece, sometimes causing surface 
curing and resultant crustation, which 
makes it impossible to mold such pre. 
forms. 

Dielectric heating proved itself an 
ideal method for heating plastic pre 
forms since they were heated rapidly and 
uniformly (See Fig. 3 and 4). Because 
of the precise temperature control, the 
preforms can be brought to within a few 
degrees of the polymerization tempera- 
ture, thus making the material far more 
fluid and greatly improving its molding 
qualities. Press tonnage can be lessened 
for a given weight of material. More in- 
tricate molds can be used because of the 
flow characteristics developed at the 
higher temperatures and more rapid 
curing can be obtained as a result of less 
heat being supplied by conduction from 
the mold proper. All these things pointed 
to improved quality and greater impact 
resistance in the molded item. A com- 
parison of typical results obtained by 
conventional and high frequency heating 
for various materials is shown in the 
following table: 


Bonding of Plastics 


High frequency bonding by fusion of 
thermoplastic materials has also been an 
important contribution of dielectric heat- 
ing. Vinylite sheets used in the fabrica- 
tion of waterproof bags, raincoats, and 
similar items have been joined at the 
seams by this method, using in effect 
a sewing machine with the needle te 


placed by a small pair of electrodes. The 


material coming between these let 
trodes is placed under pressure and 4 
high frequency field applied which 
causes the material under pressure to be 


ee 





No. of 


Material Preforms 


Bakelite 16089........... 1 
Bakelite 10136........... 6 
Bakelite 10136........... 2 
Bakelite 3510........... 2 


a—Did not fill out 





COMPARATIVE VALUES FOR OVEN AND HIGH-FREQUENCY HEATING 
Total 
Size of Weight of Preheat Time Mold Closing Curing 
Preform Preforms Oven HF. ven H.F. Oven 

in. Oz.” sec, sec. sec. 
3/4x1-3/4x12 7 600 45 25 3 180 90 
3/4x3 x 4 24 900 55 40 10 300 120 
x1-3/4x12 20 900 70 40 12 900 = 480 
x1-3/4x12 20 900 75 a 23 900 480 
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FIG. 3—Dielectric H. F. generator 
unit with a 34% kw. output at 20 


megacycles. Units like this are used 
for the setting of phenolic resin. 


heated to the fusion temperature. In 
some cases, the electrodes are in the 
shape of bars ranging from one inch to 
several inches in length which “weld” a 
corresponding length of the seam in one 
application of energy. The pressure is 
then released and the material moved 
through until a new section comes be- 
tween the electrodes. Such a process 
lends itself to very rapid production rates 
and extremely uniform and homogene- 
ous bonds. 

There are many other products which 
combine the use of plastics with other 
materials in the fabrication of various 
items. Laminates made up of thin 
sheets of cloth, fibre, wood and other 
similar materials have these sheets 
bonded together with thermosetting 
plastics and here again dielectric heat- 
ing fits ably into the picture. Since 
Pressure is always required in any 
laminating process, it is often possible 
to combine the high frequency electrodes 
with the platens of the press, thus heat- 
ing the stacked materials while it is 
under pressure and setting the bonding 
agent, 

The manufacture of plywood is a typi- 
cal example of such a fabrication process. 
The conventional method was to stack 
the thin veneers of wood with the plastic 
glue in between. When these sheets had 
been piled up to a thickness of four or 
five feet, they were placed in a heavy 
steamheated platen press and allowed to 
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remain in the compressed position until 
the heat from the platens had penetrated 
the mass and set the thermosetting glue. 
Such a process is inherently slow and 
frequently required from 48 to 72 hours 
for curing to take place. By the inser- 
tion of a thin copper electrode in the 
middle of the stack and the application 
of a high frequency electrical potential 
between the center electrode and the 
grounded press, the plywood could be 
heated uniformly throughout at a very 
rapid rate. The curing time was cut 
to a matter of three or four hours. The 
resultant economics of dielectric heating 
are so pronounced that the method was 
immediately adopted by the plywood 
industry. The necessary presses repre- 
sent large investments, and where the 
time for producing a given amount of 
plywood is substantially reduced, the 
manufacturer cannot afford to operate 
without dielectric heating. 

The fabrication of a material called 
“Compreg” has been speeded up consid- 
erably by the use of high frequency 
dielectric heating equipment. This 
material consists of wood blocks which 
have been impregnated throughout with 
a thermosetting plastic, then compressed 
under high unit pressures to form a high 
density mass having very good physical 
characteristics. Here again the niatter 
of heating the material was similar to 
the plywood applications and superior 
quality material was produced. 

Another application of high frequency 
heating to a similar process has been 
in the joining of wood sections through 






the use of thermosetting plastic glues. 
The furniture field has found this method 
extremely advantageous in the formation 
of mortise and tenon joints for furniture 
construction. Also the fabrication of 
wooden aircraft spars was accomplished 
by this means. The process in such 
cases is not entirely dielectric heating 
but includes some high frequency resist- 
ance heating, since there is considerable 
current concentration down the glue 
line of the joint. The electrodes are 
positioned so, they are in direct contact 
with the glue at both ends of the joint. 
Before the material is set, its electrical 
conductivity is high at the frequencies 
employed and therefore, both resistance 
heating and dielectric heating take place. 
The resultant products obtained by such 
joining methods show a glued joint 
stronger than the base wood itself. The 
fact that such joining can be accom- 
plished in a matter of seconds makes the 
process well adapted to the production 
line. 


Rubber Vulcanization 


The rubber industry is perhaps one 
of the largest potential users of high 
frequency heating for the vulcanization 
of rubber. Here the process is similar 
to that of thermosetting plastic material, 


.since a certain temperature must be held 


for a given time to allow vulcanization, 
or curing, to take place. The greatest 
impedance to the use of dielectric heat- 
ing in the rubber industry thus far has 
been the present philosophy of mold 





FIG. 4—Dielectric equipment is installed adjacent to a plastic molding 


press. 
inet. 


Units are a dielectric generator and a preform preheating cab- 






















































design; the molds being made up of 
heavy metal sections heated by steam 
passages. Since these molds are closed 
before the vulcanization period, it is 
very difficult to adapt them to high 
frequency heating because a high voltage 
electrical potential must be applied 
across the adjacent mold sections. Ex- 
tensive research work is now being done 
on the use of non-conducting mold mate- 
rials which will withstand the pressures 
involved so that the electrostatic field 
can be applied across the entire mold, 
thus heating both it and the enclosed un- 
cured rubber stock to the vulcanizing 
temperature. Undoubtedly the rubber 
industry will develop plasticizers and 
accelerators which will fit into the di- 
electric heating process to allow much 
more rapid vulcanization at low temp- 
eratures. There are at present many 
rubber molders using dielectric heating 
for preheating rubber pellets in the 
same manner as the heating of plastic 
preforms. This has resulted in a greatly 
reduced curing time within the mold 
because of the use of preheated stock. 


Food Processing 


A great deal has been written con- 
cerning the use of high frequency di- 
electric heating for food products. While 
it is doubtful whether or not the house- 
wife will ever replace her kitchen range 
with the dielectric heater and thus be 
able to cook foods in a matter of seconds 
instead of hours, it seems quite probable 
that dielectric heating will play an im- 
portant part in the commercial end of 
the food products business. One specific 
application which shows great promise is 
the deinfestation of grain and cereal 
products, following packaging, by the 
application of dielectric heating. The 
presence of eggs and larvae of weevils 
in cereal products is a constant problem 
to the manufacturer and it has been 
practically impossible to eliminate them 
entirely. Since the egg or larvae had 
different physical characttristics than 
the cereal, the former is heated much 
more rapidly when the packaged mate- 
rial is subjected to a high frequency di- 
electric field. The heating induced 
within the egg or larvae immediately 
destroys it without damaging the cereal 
and thus makes the product safe from 


contamination in storage. ° 


-A similar problem is the killing of 
the hoof and mouth disease virus in con- 
taminated meat products. Extensive 
research programs carried on by vari- 
ous universities have shown that the 
hoof and mouth virus can be rendered 
harmless by exposing it to a temperature 
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of approximately 160° F for a period 
of two minutes. To accomplish this by 
conventional heating is a slow, time con- 
suming, process and does not lend itself 
to precise control. Consequently the 
regulations covering contaminated meat 
require it to be precooked after canning 
at a temperature of 400° F for three 
hours. The resultant mass of meat has 
lost all its eye appeal and can be used 
only for low-grade consumption. 
Choice cuts of contaminated meats 
can be passed through electrodes which 
rapidly bring its temperature uniformly 
to 160° F and upon holding it there for 
the required two minutes, does not cause 
the meat to lose any of its original ap- 
pearance or tastiness. Such processing 


may render available to the public vast 
supplies of South American beef which 
heretofore were restricted because of 
the widespread hoof and mouth condi- 
tions in these countries. 

Another application of high frequency 


ey 





FIG. 5—Impregnated paper filter 
tubing is being dielectrically heated. 
Note the cylindrical electrodes—high 
potential on outside; grounded man- 
drel inside the tube. 


heating to the food field is in the rapid 
thawing of frozen food to make it ready 
for consumption. While again it is not 
economically feasible to take a small 
household size package of frozen vege- 
tables and quickly thaw it out in a 
matter of two or three seconds by elec- 
tronic heating, it is entirely within the 
realm of possibility to apply this heating 
to bulk lots such as barrels of frozen 
food used commercially. Such large 
masses require many hours under con- 
ventional heating methods and this 
slow heating often encourages spoilage 
whereas rapid heating immediately 
makes the product available to the user. 

As pointed out previously, dielectric 
heating can be applied wherever heating 
of poor thermal conductors is required. 
Liquids such as drug solutions and 
pharmaceuticals, fruit juices and essen- 








tial oils can be evaporated by dielectric 
heating, especially with a newly devel. 
oped spiral-type electrode. 


Other Applications 


The drying of ink on paper as it 
leaves a printing press has been con. 
sidered. Foundry cores impregnated 
with thermosetting material can be 
heated in a matter of seconds where it 
formerly took hours. Synthetic yarns 
such as Nylon and Rayon can be an- 
nealed and dried in bulk lots by dielectric 
heating. Photographic papers and 
emulsions on film lend themselves to 
drying by this method. The imagina- 
tive mind can go on for hours bringing 
out numerous applications. The surface 
has only been scratched as far as putting 
this equipment into actual production 
and the close cooperation between the 
manufacturers of such equipment and 
the industrial user will undoubtedly 
bring many new uses to the fore. 


Choice of Units 


It is natural to wonder what type of 
equipment is best suited for each of the 
applications listed heretofore. Funda- 
mentally all the equipment on the market 
available for dielectric heating performs 
the same function and the promotion of 
one manufacturer’s over another’s is a 
salesman’s job, rather than that of a 
technician. The units are primarily 
high voltage, high frequency oscillators 
employing electronic tubes to obtain out- 
put frequencies ranging from one million 
to two hundred million cycles per second. 
The choice of frequency is relatively 
unimportant for some applications and 
extremely critical in others. This de- 
pends upon the loss factor of the material 
which may vary widely with the fre- 
quency. Some types of rubber, for in- 
stance, may have their loss factors multi- 
plied by ten when the frequency is 
changed from three megacycles to ten 
megacycles. Obviously the frequency 
chosen should be that which gives the 
greatest possible loss factor and thus 
permits the best utilization of the avail- 
able oscillator capacity. Other materials 
which contain a large percentage of 
moisture do not have this change of loss 
factor with frequency and, in these 
cases, frequency is unimportant. Little 
if any generalization can be made along 
these lines and it is suggested that those 
interested take their particular heating 
problem to a reputable manufacturer for 
advice as to the choice of frequency. 

There are certain elements in the 
equipment that should be considered 
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Century Form J motors driving a 
battery of automatic screw ma- 
chines where tolerances are 
often held to .00025”. 
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a motors are 
widely known for their ability to run smoothly 
and quietly — and with an unusual free- 
dom from vibration. On machine tools this 
means that production parts, tools, dies, or 
fixtures are more accurate because vibra- 
tion is not transmitted to the driven machine. 


Precision built to match the precision of 
the machines they drive — Century motors 
stand up under the toughest kind of operat- 
ing conditions. Rugged frames, accurately 
machined feet, accurately aligned bear- 
ings, and many other features contribute 
to their outstanding performance. 


Engineered to the functional character. 
istics of the machines they drive to assure 
top performance — Century motors are a 
vital factor in producing a better product 
at a lower cost. 


Century motors are available in AC or 
DC types and sizes from 
1/20 to 600 horsepower. 
Specify Century motors on 
all your electrically pow- 


o) ered equipment. 


er rece a i mae nn oem d es 


CENTURY ELECTRIC COMPANY e 1806 Pine St., St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 
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when the choice is made. Of prime im- 
portance ts the use of a coaxial line be- 
tween the source of energy and appli- 
cator electrodes. Such a line greatly 
improves the utilization of the equip- 
ment and practically removes the danger 
of personal injury by operators coming 
in contact with unshielded high voltage 
conductors. The use of a tuning net- 
work at the applicator electrodes is also 
important since this lends itself toward 
extreme flexibility as to the material 
that can be heated. 


Adjust for Heat Cycle 


Most dielectric heating units should 
have, built into the equipment, an accu- 
rate timer which controls the heating 
cycle after it is-determined by experi- 
mentation. In this way, duplication of 
results must obtain, for a well designed 
unit holds its frequency characteristics 
constant and the only variable in the 
energy equation is time. In the initial 
setting up of an application, the material 
is placed between electrodes which ap- 
proximate the shape of the material 
itself, extending radially to compensate 
for any fringe effect of the field. The 
electrodes may be in actual contact with 
the material if the surfaces permit and 
the thickness of the material is suffi- 
ciently uniform to allow even heating. 
If the thickness is irregular or the elec- 
trical characteristics non-uniform, it is 
advisable to have an air space between 
the top electrode and the material which 
more or less acts as buffer in producing 
uniform heating. After the initial ad- 
justment of the electrodes, the voltage 
of the oscillator is raised until the flash- 
over, or puncture voltage of the material, 
is approached. The usual method con- 
sists of bringing the voltage up until 
flashover actually occurs and then re- 
ducing the voltage to a safe value. Since 
the heating is a function of the square 
of the voltage, it is advisable to main- 
tain this voltage at as high a value as 
possible but still not high enough to 
present the flashover hazard. 

The unit is now energized for suffi- 
cient time to bring the material to the 
predetermined temperature which can be 
measured by use of spirit thermometers 
placed with their bulbs in the center of 
the mass or by thermocouples imbedded 
in the material. Caution should be taken 
in this latter method of measurement, 
however, since the thermocouple will 
assume a potential somewhere between 
the electrode potentials and may present 
a source of personal injury if precau- 
tions are not taken. The time required 
to raise the temperature of the mate- 
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rial to the desired value is noted 
by means of a stop watch or special 
timing device and the corresponding 
value is set on the timer in the machine. 
Subsequent pieces of material placed be- 
tween the electrodes will then come up 
to the desired temperature automatically 
and the oscillator will be shut off by the 
timer at the preset value thus insuring 
duplication of heating cycle. — 

High frequency dielectric heating may 
employ either air-cooled or water- 
cooled oscillator tubes and the control- 
ling factor is usually the size of the 
equipment involved. Small units, say 
up to 2 kw. output, employ air-cooled 
tubes, some of which require forced air 
circulated over their radiators to provide 
adequate heat dissipation. Such installa- 
tions entail the use of filters to prevent 
dust from collecting on the plates of the 
radiators and thus reduce their thermal 
transfer coefficients. Water-cooled tubes 
are used in the larger installations. Here 
the plate of the tube is contained in a 
water jacket which circulates cooling 
water supplied by an external source. 
Although such equipment requires water 
connections, it is usually considered 
more dependable for industrial operation 
since it is not subject to shut down as a 
result of dust collection. 


Protective Devices 


Certain safety features are involved 
in these water-cooled units. Any unit 
employing water cooled tubes should in- 
clude in its protective circuit a thermal 
trip which de-energizes the unit if the 
cooling water goes above a predeter- 
mined temperature. With this thermal 
trip, a flow switch is essential since the 
cooling characteristics of the water 
jacket and tube plate depends not only 
upon the temperature of the cooling 
water but the flow in gallons per minute. 
Therefore, the flow switch should be 
calibrated directly in gallons per minute. 
A pressure switch is also an essential 
protective device since it complements 
the other control units to insure ade- 
quate water cooling. Since high power 
oscillator tubes have a certain amount 
of thermal storage in their heavy fila- 
ments, it is necessary to cool the plates 
of the tubes for a few minutes after the 
tubes are de-energized. For this reason, 
it is well to have a device which will 
permit flow of the cooling water for a 
few minutes, even though the main sup- 


_ply valve has been shut off. 


Overload protection in the plate cir- 
cuit of the oscillator is mandatory since 
it is often possible to damage the oscil- 
lator and rectifier tubes if they are sub- 





jected to overload conditions for any 
length of time. Since the overload char- 
acteristics of any piece of electrical 
equipment is a function of its thermal] 
storage—and high frequency vacuum 
tubes have very little because of their 
low mass—their protection against over- 
load is doubly important. 


Safety Measures 


There are two sources of personal 
injury hazard in high frequency di- 
electric heating oscillators; one in which 
fatality from electric shock can occur 
and the other from which severe burns 
can be obtained. The former is true 
with the high voltage power supply sec- 
tion of the oscillator where voltages 
ranging from 5,000 to 15,000 volts, both 
a-c and d-c, are present. 

It is essential that all access means to 
this section be carefully interlocked so 
that the unit will trip off the line and de- 
energize all component parts if entrance 
is attempted. It is also essential to 
have a simultaneous grounding of the 
high voltage d-c circuit when any door 
of the cabinet is opened. 

The high voltage, high. frequency 
leads must be enclosed in raceways 
wherever they may be a_ hazard to 
human life. 

Although it is impossible to be elec- 
trocuted by this high frequency energy, 
it will cause severe burns, deep seated 
and difficult to heal. Therefore, it is 
advisable, as previously stated, to use 
coaxial cable to transmit the high 
frequency energy from the generator to 
the point of application. Wherever pos- 
sible, it is advisable to shield the appli- 
cator electrodes and control network to 
prevent the operator from coming in 
contact with the high frequency circuit. 
The door to such shielding should also 


‘be interlocked to provide adequate pro- 


tection for the operator. 
Little Maintenance Required 


As far as maintenance of dielectric 
heating equipment is concerned, it can 
be considered practically negligible. The 
only. requisite is an occasional “blow- 
down” of the equipment with an aif 
hose to remove any accumulated dust 
since, as every electrical man knows, 
dust is an enemy of high voltage equip- 
ment. This is true not only of the 
oscillator proper but also the applicator 
electrodes. If the material being heated 
emits vapors which condense upon the 
electrodes, it may be necessary to Te 
move this condensation to prevent its 
accumulation. In extreme cases, it may 
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YOU BENEFIT FOUR WAYS 
When Selecting Wagner Repulsion-Start Induction Motors 





Percent of full-load torque ond current 
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Figure 1 Figure 2 

As these graphs show, Wagner repulsion-start induction motors combine 
the most desirable operating characteristics of the repulsion motor and 
the induction motor. Figure 1 shows the speed-torque-current character- 
istics of a repulsion motor while Figure 2 is for an induction motor. Note 
that when the unshaded portions o these two graphs are combined, the 
most desirable characteristics of both are retained in the new graph, 
Figure 3, which shows the performance curves of a Wagner repulsion- 
start induction motor. 
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Figure 3 


These benefits to you, as a user of Wagner repulsion-start induction motors, 
result from this happy combination of the best features of two types of motors: 


Desirable Features of Repulsion Motors 


1. High starting-torque enables them to start high-inertia loads and 


accelerate them smoothly. 


2. Lowest starting-current of any type of single-phase motor, therefore 


least likely to cause light flicker. 


et 


Desirable Features of Induction Motors 


3. Fairly constant and high operating speed at all operating loads. 


4. Fairly flat efficiency curve over wide operating range. 


Wagner type RA motors are truly “general- 
application” motors. They are particularly 
suitable for driving machines with high- 
inertia, machines involving excessive fric- 
tion in starting, and, in general, loads 
requiring motors capable of exerting high 
starting-torque with relatively low start- 
ing-current. 


Wagner type RA motors embody the latest 
improvements in single-phase motor de- 
sign. This means that the user of RA 


every part. 


motors gets the best motors for the job 
with long life and dependability built into 


For a complete description of Wagner 
Repulsion-Start Induction Motors, as well 
as all other types of Wagner single-phase, 
polyphase, and direct-current motors, ask 
for Bulletin MU-185. Address your re- 
quest to Wagner Electric Corporation, 
6413 Plymouth Ave., St. Louis 14, Mo. 


Other WAGNER PRODUCTS for Industry: e AIR BRAKES e BRAKE LINING e ELECTRIC MOTORS e HYDRAULIC 
BRAKES » INDUSTRIAL BRAKES e INDUSTRIAL BRAKE CONTROLS e NoRol e TACHOGRAPH e TRANSFORMERS 
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Sales and Service Branches: ATLANTA 3 + BALTIMORE 18 + BOSTON 15 + 


BUFFALO 8 


Consult Wagner Engineers on all Electric Motor Problems 


M46-4 


* CHICAGO 16 


CINCINNATI 10 «© CLEVELAND 15 + DALLAS 1 +« DENVER 2 » DETROIT 2 - HOUSTON 2 + INDIANAPOLIS 4 
KANSAS CITY 8 - LOS ANGELES 15 » MEMPHIS 3 + MILWAUKEE 2 - MINNEAPOLIS 4 - NEW YORK 7 
OMAHA 2 + PHILADELPHIA 8 + PITTSBURGH 13 - PORTLAND 9 « ST. LOUIS 3 + SALT LAKE CITY 1 


SAN FRANCISCO 3 + SEATTLE 4 » SYRACUSE 2 + TULSA 3 » WASHINGTON 5 


In Canada: WAGNER ELECTRIC AT LEASIDE, ONTARIO 


Wagner motor parts are available at 350 Wagner-owned and contract repair shops. 
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compact AC Motor Starting Ca- 
pacitor that fits almost every 
mounting bracket or box. Re- 
places rectangular capacitors 
with leads, lugs or studs. Each 
capacitor is packed with com- 
plete set of universal mounting 
hardware and installation in- 
structions. 


MALLORY Mallory MSG Capacitor:—Small, 


Necessary leads, 
lugs, screws, and 
nuts are included in 
each box for any 
type connectors. 


Mallory Type ‘‘P’’ Ca- 
pacitor:—Plastic case 
overcomes moisture ab- 
sorption problems, and 
provides maximum in- 
sulation. May be used to 
replace cardboard in- 
sulated aluminum-case capacitors. Splash- 
proof plastic end cap and simplified ‘snap 
on’ mounting bracket available when ca- 
pacitor is used as original equipment. 


Distributed by 


INSULATION AND WIRES INCORPORATED 


SAINT LOUIS 3, MISSOURI 


BOSTON 20, MASS. DETROIT 2, MICH. ATLANTA 3, GA. 
HOUSTON 2, TEX. BLUEFIELD, W. VA. NEW YORK 7,N. Y. 


SITTLER COMPANY 
CHICAGO 7, ILL. 


H. A. HOLDEN, INC. 
MINNEAPOLIS 3, MINN. 


TRI-STATE SUPPLY CORPORATION 
LOS ANGELES 13, CAL. e SAN FRANCISCO 7, CAL. ¢ SEATTLE 4, WASH. 











be advisable to use a small fan blowing 
across the electrodes to disperse the 
vapor into the atmosphere. 
Tube replacements do not constitute 
a major maintenance item, since the 
usual life of water-cooled oscillator tubes 
runs from five to six thousand operating 
hours, while the rectifiers average as 
high as 10,000 hours of service life. 


Radio Interference 


As a final thought, it may be well to 
discuss briefly the precautions and 
limitations which are placed upon dielec- 
tric heating equipment by its inherent 
ability to interfere with radio reception 
and other communication devices oper- 
ated by means of high frequency radia- 
tion. However, it is impossible to ac- 
complish this completely. 

With proper design—and in cases 
where the applicator electrodes can be 
shielded—it is believed that the radia- 
tion from any industrial unit can 
be kept to a value which will not 
present any appreciable interference 
as far as communications are concerned. 
In large installations where means of 
putting the work in the electrodes 
and removing it becomes a large 
problem, as in the plywood field, it may 
be necessary to employ shielding around 
the entire unit to prevent radiation of a 
magnitude sufficient to cause interfer- 
ence to communication services. 

The Federal Communications Com- 
mission as a result of its recent hearings, 
at which the writer had an opportunity 
to present the facts of high frequency 
heating, have allocated three channels, 
13.66mc, 27.32mc and 40.98mc, where 
units can be operated without limitation 
of radiation. 

The various manufacturers of high 
frequency dielectric heating equipment, 
along with other national technical 
organizations, are now in the course of 
preparing recommendations to the Fed- 
eral Communications Commission as t0 
what they consider “good engineering 
practice” in allocable radiation toler- 
ances. 

All of the foregoing indicates that 
high frequency dielectric heating is in 
its infancy. Although it may appear 
that considerable work is required t0 
determine whether or not a particular 
problem can be solved by dielectric 
heating, much has already been done 
in the laboratory and data is available 
to assist in this direction. Dielectric 
heating is rapidly assuming its well 
earned place alongside of induction heat- 
ing as a valuable electronic tool am 
will become accepted productionwis¢ 
by the industrial engineer. 
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STUD ANCHORS IN 
SPRING TENSION WASHER 











IR 
FUSES 


Wide Double Contact Surfaces — 
Spring Tension Locking of Links 


WARE HI-LAG Fuses provide extra wide contact surfaces 
on both sides of links and stronger connections. Link con- 
nections are held firm and tight at all times by large 
arched spring steel washers and heavy studded bolt, which 
locks the links into the circuit. 

Expansion and contraction of metals during Off and On 
periods compress links. This fluctuation causes loose con- 
tacts and oxidization in other fuses, which finally result in 
excessive heating and unnecessary blows. WARE HI-LAG 
construction keeps contacts permanently tight, thus insur- 
ing low resistance and longer fuse life. 

WARE HI-LAG has many exclusive features in addi- 
tion to the above; including the Link Design-Double Bridge 
Knife-Blade Assembly-Gas Vents and Simplified Construc- 
FERRULE tion, only 3 Parts. That is why it is known as the World’s 
Best and Coolest Operating Fuse made. 




















KNIFE-BLADE 






: se iesalineoaeia Investigate at once! Start economizing by making it 
) ee aniline Standard Equipment. 
70 to 600 AMPS, 3 to 60 AMPS. 





Write for Brochure giving details of all the 
COOL, FACTS, sizes and prices. 
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APPROVED BY UNDERWRITERS’ LABORATORIES 






| A450 W.LAKE ST.-- CHICAGO 24 ILL. 
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Biggest electric dragline digs off 60 feet of over-burden per cut 
to uncover anthracite coal below. Power comes from sub-station 
seen just above the bucket and is transmitted a quarter of a mile by 
U-S-S Amerclad Cable. 


4,000-volt, three-conductor Amerclad Cable supplies all the 
power tor the dragline. Note sharp rocks and rough terrain over 
which cable is dragged. 


OTHER U°S°S AMERICAN 
ELECTRICAL PRODUCTS 


© Tigerweld Rail Bonds 

© Ps (Conducting Rubber) Shielded Coble 
© Bore Hole Cable 

© amerclod Shovel Cable 

© Ampyrol Resin-insulated Cable 


— 
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HIS mammoth dragline is used for strip- 
ping over-burden in the anthracite coal 


fields nears Pottsville, Pa. It was built by 
Bucyrus-Erie for the Correale Construction 


Company of Hazelton and is in operation at the’ 


Beechwood Coal Stripping Project of the Phila- 
delphia and Reading Coal and [ron Company. 

The huge electric excavator can dig 140 feet 
deep and dump the load as far as 360 feet away 
by means of the 180-foot boom. 

A most amazing sight is to see this machine 
which weighs 2,410,000 pounds walk from one 
location to another! It takes 7% foot steps at a 
time on two big shoes that look like barges and 
are operated by cams working in a frame. 

It takes 1250 h.p. to operate this dragline. 
Power is supplied through a 4,000-volt, 3-con- 
ductor cable designed especially for the job by 
engineers of the American Steel & Wire Com- 


pany. Due to the fact that the cable drops over 
a high cliff, it had to be made self-supporting. 
Ground wires in the cable protect workmen from 
danger in case they accidentally cut through the 
covering with sharp tools. 

The cable has been in operation since Sep- 
tember, 1944. Loaded trucks have run over it 
without damage to the tough rubber jacket. It 
is constantly being dragged over sharp rocks 
but has given reliable service ever since it was 
installed. 

American Steel & Wire Company stands ready 
to meet your electrical cable requirements. We 
make all the standard types such as locomotive 
gathering reel cable, digging and loading ma- 
chinery cable, power-house and power-line wire 
and many others. You can also get special cable 
designed to meet your particular conditions. 
Write for details. 


American Steel & Wire Company 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Export Company, New York 


UNITED 


1. Flexible Stranded Conductor 

2. Insulation 

3. Rubber-filled tape 

4. “Semi-Conducting” PS tape 

5. Amerclad Tough oe 
Rubber Jacket 


STATES 


STEEL 


EVERY SUNDAY EVENING, United States Steel presents The Theatre Guild om the 


Air. American Broadcasting Company coast-to-coast network. Consult your news- 


paper for time and station. 
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AMERICAN 
ELECTRICAL WIRE 
AND CABLE 














DATA SHEET 


The number at the right is a classificati 
venience in filing and for a future data phe fd 



































H-3 
R. F. HEATING RATE, LBS. PER MINUTE . 
‘Temperature 
Rise in Specific KW KW KW KW KW KW KW 
F Degrees Heat 2 5 10 20 50 100 200 
200 2 2.84 7.10 14.20 28.4 71.0 142 284 
3 1.89 4.73 9.46 18.9 47.3 94.6 189 
4 1.42 3.55 7.10 14.2 35.5 71.0 142 
5 1.1 2.8 | 11.1 28 57 110 
225 2 2.52 6.30 12.60 25:2 63.0 126 252 
2 1.68 4.20 8.40 16.8 42.0 84.0 168 
4 1.26 3:15 6.30 12.6 31.5 63.0 126 
2 1.01 2.52 5.05 10.1 25.2 50.5 101 
250 2 2.27 5.68 11.36 22.7 56.8 113.6 227 
3 152 3.80 7.60 15.2 38.0 76.0 152 
4 1.14 2.85 5.70 11.4 28.5 57.0 114 
»S 91 2.28 4.56 9.1 22.8 45.6 91 
275 2 2.07 5.17 10.34 20.7 51.7 103.4 207 
3 1.38 3.45 6.90 13.8 34.5 69.0 138 
4 1.03 2.58 5.16 10.3 25.8 51.6 103 
5 .83 2.03 4.06 8.3 20.3 41.5 $3 
300 2 1.89 4.73 9.46 18.9 47.3 94.6 189 
3 1.26 3.15 6.30 12.6 31.5 63.0 126 
4 0.95 2.38 4.16 9.5 23.8 47.6 95 
5 0.75 1.88 3.76 7.5 18.8 37.6 75 
500 2 1.14 2.84 5.68 11.4 28.4 56.8 114 
3 16 1.89 3.80 7.6 19.0 37.9 76 
4 ion 1.42 2.85 <a | 14.2 28.4 57 
5 45 1.14 2.28 4.6 11.4 22.8 45 
1000 2 7 1.42 2.84 5.7 14.2 28.4 57 
a | .38 95 1.90 3.8 9.5 18.9 38 
4 .28 71 1.42 2.8 7.1 14.2 28 
B .23 we 1.14 2:3 35 | 11.4 23 
1500 2 .38 95 1.89 3.8 9.5 18.9 38 
a 25 .63 127 2:35 6.3 12.6 25 
4 19 47 95 1.9 4.7 9.5 19 
S 15 .38 .16 15 3.8 7.6 15 
2000 2 29 -71 1.42 2.8 41 14.2 29 
3 19 AT 95 1.9 4.7 9.5 19 
| 14 .36 11 1.4 3.6 7.1 14 
5 11 .28 57 1.1 2.8 5.7 11 
Data compiled by Industrial Electronics Division, 
Westinghouse Electric Corp., Baltimore, Md. 
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Mors AND MORE through- 
out industry, the name Fair- 
banks-Morse is becoming 
synonymous with dependable 
motors. 


On countless difficult jobs 
Fairbanks-Morse Motors have 
proved their outstanding quali- 
ties. However exacting the re- 
quirements, however heavy the 
service, users find that these 
motors have the efficiency and 
the stamina that mean econom- 
ical, uninterrupted power. 


Like so many motor users, 
you, too, can invest in Fair- 
banks-Morse Motors with con- 
fidence. 


Fairbanks, Morse & Co., 
Fairbanks-Morse Building, 
. Chicago 5, Illinois. 


Fairbanks-Mo 








A name worth remembering 
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Diesel Locomotives + Diesel Engines 
Scales * Motors * Pumps ° Generators 
Magnetos ¢ Stokers © Railroad Motor 


Cars and Standpipes ¢ Farm Equipment 
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TUBING and SLEEVING 








DIEFLEX TUBING AND SLEEVING 


eee lts Quality Protects You! 


DIEFLEX VARNISHED TUBING and SATURATED SLEEVING 
helps you do the job right the first time — insures you against failures 
and the extra cost of doing the job over. 

DIEFLEX TUBING and SLEEVING gives you all these benefits 
— moisture, oil and acid proof — extra flexible for easy handling — 
smooth bore inside — wires won’t snag — smooth outside — won’t 
fray or crack — stays round, will not flatten — stands up under 
extreme temperatures and ordinary baking — has high dielectric 
strength — meets or beats ASTM Standards. 

Protect your labor and profits with DIEFLEX TUBING and 
SLEEVING! 

Ask For Free Sample Set 


FIBERGLAS INSULATION MATERIALS 














FIBERGLAS® 


*T.M REG US PAT. OFF. 











ELECTRICAL INSULATION 
































«e+ Guarantees Dependable Jobs!= 


FIBERGLAS INSULATION prevents motor burnouts and 
failures— is not affected by moisture — will not burn on over- 
loads or high heat — cannot be attacked by most acid or vapors — 
will stand up under tough use — takes abuse longer without failure 
—has great mechanical strength and high dielectric qualities — is 
thin, light and flexible — saves space and is easy to handle in tight 
spaces. 

Use FIBERGLAS for all your best work — satisfy your most par- 
ticular customers — make all your jobs safe against failures. 

FIBERGLASS is carried in stock in tape, tubing, sleeving, cord, 
cloth and mica combinations. 


Write For Samples and Prices 


MANNING INSULATING PAPERS 
cee They're TOUCH IS 


MANNING No. 300 tops the field of insulating papers. 100% rag 
content — excellent dielectric strength— maximum varnish absorp- 
tion — superior heat aging quality — won’t delaminate — tough to 
tear — saves labor on rewinds — protects against shorts or grounds 
—MANNING 300 PAPERS offer the best on every count. 
Uniform in thickness—furnished in all convenient sheet sizes and 
weights. - — 
Avoid comebacks—insure your work and profit with MANNING 
INSULATING PAPERS. 
Write for Samples and Prices 








INSULATION AND WIRES INCORPORATED 
2127 PINE ST. + ST. LOUIS 3, MISSOURI per nernng 


BOSTON 20, MASS. DETROIT 2, MICH. ATLANTA 3, GA. Blue Catalog. 
HOUSTON 2, TEX. BLUEFIELD, W. VA. NEW YORK 7,N.Y. 
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QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 





industrial electrical contractors out of their experience. For every ques. 
tion and every answer published, we pay $5.00. 


QUIZ 





CAPACITOR MOTOR 


UESTION 208—We had an air 

iin unit motor, of 1120 hp., 
1550 rpm., 110 volt, single phase 
capacitor motor with a speed con- 
trol (a potentiometer type rheostat 
control). When the rotation was 
reversed, its speed dropped to about 
35 percent of its nameplate read- 
ing. That is, the highest speed of 
the motor was at its low point and 
the speed dropping almost to zero 
as the speed regulator was turned 
to its high speed point. Upon dis- 
mantling the unit and testing out 
the motor, we discovered that the 
capacitor was short-circuited. Can 
anyone explain how this shorted 
capacitor affected this motor pro- 
ducing the mentioned effects? 
—E.K. 


A TO QUESTION 208—A split 
e@ capacitor motor with rheostat 
speed control is connected so that the 
starting winding receives full voltage 
and the rheostat is connected in the 
main winding circuit and therefore in- 
fluences the cu.rent in the main winding 
only. 

With the capacitor shorted out of the 
circuit, the motor would have very low 
torque, this being the cause of the low 
speed mentioned in the question. The 
object of the-capacitor is to create a 
force which has a 90 degree relation to 
the force created by the main widening 
thus producing torque to turn the rotor. 

In the case in question, the main wind- 
ing and the starting winding with ca- 
pacitor shorted have different values of 
inductance so that the current through 
one winding is out of phase with the 
voltage to a greater degree than the 
current in the other winding, thus pro- 
ducing torque enough to turn the motor 
rotor at a certain speed. 

The question states that the motor 
runs at near zero speed when the rheo- 
stat is in the high speed position or in 
other words when the resistance is cut 
out of the circuit. e 

The reason for the low speed is that 
the two windings are so near alike and 
the inductance values are so near the 
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same that there is just enough torque 
produced to turn the rotor but not 
enough to accelerate. 

When the resistance is in the circuit of 
the main winding or in other words 
when the rheostat is turned to the low 
speed position, it changes the inductance 
value and power factor of the main wind- 
ing so that there is a greater difference 
in phase relation between the two wind- 
ings than in the first case and hence 
greater torque and speed are the result. 

Since the windings were not designed 
to operate without a capacitor in the 
starting circuit, full speed cannot be ob- 
tained in either of the cases described. 
—B.A.S. 


A TO QUESTION 208—The ca- 
@ pacitor motor is a split phase 
motor, using an oil capacitor in series 
with one winding to obtain a large phase 
difference. 

One winding has enough inductance to 
draw 50 percent of the current directly, 
e.g. when the capacitor is shorted; or 
50 percent of the current, when the 
capacitor removes the choking effect of 
the inductance. 

Another source of trouble can be in 
the potentiometer supplying 50 to 110 
volts to the motor, when the motor is 
between.A and B, and 0 to 50 volts when 
the motor is between B and C.—H.S. 


TO QUESTION 208—The in- 


A. formation is lacking to some ex- 
tent. I think the motor is one that is 











Contro/ resistarice cut out 
capacitor OK 

1550 rp.r7. clockwise 

E= jine voltage 

I, = auxiliary winding current 
[im = main winding current 























Motor reconnected for 
counter clockwise rotation 
Capacitor shorted out 
Contro/ resistarice cut in 
J5% of 1550 rprm. 
Rotation still clockwise 








I, 








Contro/ resistance 
cut out 
Capacitor shorted out 
Rotation zero or 
rrearly so 











known as a single value capacitor motor 
—sometimes called a permanent split 
phase capacitor motor—commonly used 
in fan applications. The speed control 
is accomplished by varying current in 
main winding with small auto trams- 
former or sometimes with a small rheo- 
stat, as in this case. q 
In changing direction of rotation ol 
the motor the capacitor was shorted out 
in some way. This caused the auxiliary 
winding current to lag the line voltage 
instead of leading it as it should have. 
This lag was greater than the lag of the 
current of the main winding with contro 
resistance all cut in. As a result, the 
difference in phase relation between the 
current in the two windings was very 
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small giving very little torque. This 
caused a speed of 35 percent full speed. 
Direction of rotation the same as before 
the change was made. Now, by decreas- 
ing the control resistance, the main 
winding current increases but its phase 
relation in respect to line voltage also 
increases, making the phase difference 
between the currents of the two windings 
decrease, causing decreased torque and 
speed. As this difference of current 
phase relation approaches zero, the speed 
also approaches zero. This would take 
place when control resistance was all or 
nearly all cut out—G.L.S. 


CHARACTERISTICS 
OF MOTORS 


UESTION 209—We have 25— 

Q: volt 3 phase series delta con- 
nected four pole motors ranging 
from ¢ to 5 horsepower. The in- 
sulation is good and the motors 
are of a good make. 

We wish to operate these motors 
on a 440 volt 3 phase circuit. Is 
it practical to reconnect the e-xist- 
‘ing windings in a series star 
(wye) connection and operate them 
on the 440 volt service? What 
would be the characteristics of the 
motors under the new connection? 
Will it be necessary to rewind 
the motors for 440 volts?—T.B.B. 


A TO QUESTION 209—The 
@ motors will operate satisfactorily 
on 440 volts if the windings may be 
gotten at in order to change from series 
delta to series wye connection. The 
actual rating as a wye connected ma- 
chine would be 1.73 times 220. equals 
382. If the motors were operated at 440 
volts, this would be an over-voltage of 
approximately 15 percent. The change 
in characteristics of the motors will be 
as follows: 

(1) Temperature rise less at full load 

(2) Starting current increase 

(3) Full load current decrease 

(4) Higher overload capacity 

(5) Power factor decrease 

(6) Efficiency approximately the 
same near rated load, less at low load. 

(7) Full load speed slightly increased 

(8) Starting and maximum running 
torques increased.—C.P.S. 


A TO QUESTION 209—If the 25 
@ motors can be delivered to the 
shop at one time and rewound with nine 
leads making them dual voltage motors, it 
seems to me that would be the most 
Practical way to make the cut-over. 
Perhaps it would be possible to rewind 
the motors one at a time for dual-voltage 
and put them back in service on the 220 
volt supply until all are rewound. Then 
a short time will be required to cut them 
all over to the 440 volt supply. 
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GET THE 
MOST 


fi rom your 


MOTORS 





76 Pages, completely 


illustrated, write 
Ca ta logue your FREE copy. 


JOHNSON 


SLEEVE BEARING |. satis 
490 $. MILL STREET Wig 













JInstall 


JOHNSON 
Leaded Bronze 


BEARINGS 


How many Jazy motors in your 
plant? Before you blame the 
motor .. . look at the bearings. 
Do they assist . . . or do they 
retard the performance? One 
way to be certain that your bear- 
ings are definitely helping the 
motor is to install Johnson Leaded 
Bronze. You can’t buy better 
quality anywhere. More than 
250 stock sizes to choose from 

. correct in design and toler- 
for ance ... ready for immediate 
installation. 


BRONZE 


HEADQUARTERS 
NEW CASTLE, PA. 















LESS FUSE BLOWINGS - - - 
THREE TIMES THE SERVICE! 














Lock fuses and clips to- 
gether. Reduce _ resist- 
ance—eliminate burnt 

fuses and clips—lost pro- 
9 duction—unnecessary 
shutdowns and wasted 
current. There’s a size 





Bulletin #6 








WITH 





_——— 
"Powder-Packed" Time-Lag 


RENEWABLE FUSES 


Here's a fuse that's different! The re- 
newal element is custom-built and 
powder-packed—literally ‘‘a fuse within 
a fuse.” Only a “different” fuse can 
give you the following advantages: 

e Tamperproof protection 

e Non-interchangeable links 

e Safe time-lag 

e Link support 

e Life-time outer parts 

e No fibre bridges to replace 

e No need for heavy metal 

threads 

e Guaranteed results 
For maximum protection and three times 
the service— all at no additional cost— 
a TRICO RENEWABLE 


Write for Bulletin No. 1 





for every clip. Write for [PY teem40l1 amv] (cMmeCo Me VT Meth Pea Danze 





In Canada—IRVING SMITH LIMITED—Montreal 
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E-M-T-UP THE QUICK WAY 
m winston. | Two Squeezes and its Set 


TWO QUICK SQUEEZES give you Finer, 

Faster — aga B-M ee OISTRIBUTED BY 

do away with the twisting, turning an 

tightening of nuts and save you valuable ae. Maik & Con Branston, iit 

time and materials. Then too, they are Clifton Conduit Co., Jersey Cy., N. J. 

stronger, neater and much easier to work Gen. Electric Co., Bridgeport, Conn. 

with in tight places. Start using B-M Gaces ook" tee bee 

Fittings today, Have more satisfied cus- National Enameling & Mfg. Co., 

tomers—more profits from each job! . bia ae. Pa. 

(All B-M Fittings carry the Underwriters mane Coe See 2. 
Seal of Approval) 


2) BRIECEL METHOD TOOL CO. « Galva, Ill. 































SIMPLICITY PLUS! 


New NON-INDUCTIVE 
CABLE RACK 


for 


INDUSTRIAL 
PLANT 
WIRING 





Type D-F 3-Conductor 
Cable Rack, New Non- 
Inductive Design. Racks 
available for Cable sizes 
from 5/16” to 23%”. 


@ Radically different, the new 
M. &-W. Non-Inductive Cable 
Rack is designed for A.C. or D.C. 
systems. Racked cables only par- 
tially surrounded by metal elimi- 
nates any chance of induced cur- 
rent in the rack. Impedance re- 
duced with cables mounted in 
delta formation. Rack of one- 
piece construction . . . installa- 
tion of cables made quick and 
easy through the use of split 
bushings. 


Send today for Bulletin C-S-51 
which illustrates the complete line 


THE M. & W. ELECTRIC 
MANUFACTURING CO., INC. 


EAST PALESTINE, OHIO 





















The Best 
be Fastening In 
' Hollow Material 





Solve tough fastening and 
hanging assignments with 
Paine Spring Wing Toggle Bolts. They 
assure safe, permanent support in hol- 
low material—are easily inserted—and 
will not pull out or work loose. Avail- 
able in several head styles in standard 
bolt diameters from 14%” to 14” in stand- 
ard lengths. 


SPECIAL TOGGLE BOLT CLAMP — 
free with very box of PAINE TOGGLE 
BOLTS — speeds installations. 


Ask your Supplier or Write for Catalog. 
THE PAINE CO. 
2961 Carroll Ave. Chicago 12, Ill. 


‘PAINE? 


and HANGING DEVICES 


If the present windings are changed 
to wye and connected to the 440 volt 
supply, they would have to work on the 
basis of 15 percent over-voltage, which 
is in excess of that allowed by most 
motor manufacturers, unless, however, 
your power supply could be reduced to 
around 400 volts. 

The characteristics would not be 
altered if the terminal voltage on the wye 
connection was kept at about 380 volts. — 
J. 


A TO QUESTION 209— These 
@ motors were probably designed 
to operate on 220 voltage with an allow- 
able 10 percent over or under voltage. 
If reconnected from series delta to star, 
it should then operate on 380 volts. The 
difference between your 440 and 380 
would be a 16 percent over-voltage. This 
would give you increased torque and 
horsepower, but the motor would run 
above normal temperatures. If the motor 
runs continuously, it will soon burn up, 
but for short periods of operation, you 
could operate indefinitely. If these mo- 
tors are to run continuously and carry 
full load, my recommendations are that 
you rewind them for 440 volts.—F-.F. 


A TO QUESTION 209 — The 
e series delta connected 220 volt, 
3 phase motors reconnected series star 
for operation on 440 volts would be 
operating at about 16 percent over-volt- 
age. The proper voltage would be 1.73 
times 220 or 380 volts. The accepted 
permissible limit of over-voltage on in- 
duction motors is 10 percent. Operation 
on a 440 volt supply with motors recon- 
nected series star will probably be un- 
satisfactory, the extent depending on the 
percentage of loading and the design of 
the individual motor. For instance, 
with a 16 percent over-voltage and half 
load, the motor is likely to run hot 
enough to burn out, while at higher 
loads, the effects of over-voltage would 
be less pronounced. In general, how- 
ever, the effects of a 16 percent voltage 
increase on the operating characteris- 
tics of the motor will be as follows: 

At full load, the line current will de- 
crease only about 9 percent. Secondary 
circuit currents which are proportional 
to the slip will vary inversely as the 
square of the voltages and will be about 
380 x 380/440 x 440 or 75 percent of 
their normal values. Core losses will be 
increased about 1.8 times the percentage 
of voltage increase 16 x 1.8 or 29 
percent due to the increase in flux per 
unit area in iron. Windage and friction 
losses will be slightly higher as a result 
of decreased slip but may be neglected. 
At full load, the lower line current with 
the resulting lower copper losses more 
than offsets the increase in core losses. 
At lower loads, iron losses become 1n- 
creasingly larger in proportion to the 








copper losses. The efficiency, therefore, 
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yaries from slightly higher than normal 
to about 20 percent lower at half load. 
The magnetizing current will increase as 
the square of the line voltage if the 
iron is working below the saturation 
point. The percent leakage will de- 
crease. The result of these two effects 
will be an increase causing a reduced 
power factor. The extent of this 
reduction will depend on the loading 
and may vary from five percent 
at full load to 35 percent at half load. 
The starting and maximum running 
torques will be higher in proportion to 
the square of the voltages which i8 
400 x 400 / 380 x 380 or 34 percent. 
Inasmuch as the decrease in copper 
losses at full load more than offsets the 
increase in windage, friction, and iron 
losses, the motor will run about 5 de- 
grees centigrade cooler at full load. 
While the synchronous speed remains 
the same, the full load speed will be about 
1.3 percent higher due to increased tor- 
que. The overload capacity of the 
motor will increase about 34 percent 
while the starting current becomes 
larger by about 20 percent. There will 
also be a marked increase in the mag- 
netic hum of the motor. 

The allowable percentage change in 
the foregoing factors varies in different 
machines and it is not safe to assume 
that a given percentage change in vol- 
tage of any winding will produce a cer- 
tain percentage change in each of the 
factors. It is evident, however, that the 
various effects will be more pronounced 
and objectionable as the percentage of 
overvoltage become larger. 

Assuming that the change from 220 
to 440 volt supply is unavoidable, the 
proper remedy would be either to have 
the motors rewound with turns per phase 
increased in the same percentage as the 
overvoltage using a correspondingly 
smaller size magnet wire or to use a 2 
to 1 step-down transformer of suitable 
capacity, whichever is the more 
economical.—R.G.C. 


SERIES STREET 
LIGHT CIRCUIT 


UESTION 210—I have a series 
street light circuit of 52 lamps, 
6.6 amps., that has shunt tran 
formers in the fixture head. This 
transformer causes a lot of noise 
on the telephone line when the 
lamp burns out, but does not bother 
the radio. I would like to know 
where the trouble is, and how to 
overcome it.—R.T.L. 


A TO QUESTION 210 — The 
e trouble is in the film cutout, in- 
sulators or transformers. I would use 
a good grade film cutout, which is de- 
signed for 6.6 amp. lamps. It is the 
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EFFICIENCY 


CABLE STRAIN-CLAMP 


... Stands Direct Pull of over 
17,000 Ibs. before cable 


slips! 








Clamps available in three sizes 
for Cable diameters of 1/10 to 
1,500,000 cm. 






By actual test, the EFFICIENCY Cable Strain 
Clamp will withstand a direct pull of over 
17,000 pounds without permitting the cable to 
= This powerful grip results frorg the © 
EFFICIENCY Clamp's "“H" design, incorpo- 
tating a high ridge across the center of the 
cable channel and a U-bolt at each end. 


Adaptability to all requirements is provided 
in the EFFICIENCY Clamp’s alternate con- 
struction . . . which may be clevis or eye, 
according to your requirements. Both styles 
are furnished for A.C. or D.C. service. 


Write today for your copy of EFFICIENCY 
Catalog No. 38A .. . contains complete 
construction and application data on all 











EFFICIENCY Devices. 




















This big catalog contains a lot of important 
information about brushes for fractional 
horsepower motors. On Pages 78 to 80 you 
will find the details of six different brush 
assortments. Also listed are industrial sizes 
carried in stock for replacement purposes 
(see Page 74). Catalog 10-A is free, of 
course. Get your copy today. 


SUPERIOR CARBON PRODUCTS, Inc. 


9113 George Ave., Cleveland 5, O. 


“Sime 19/9 


CARBON 
BRUSHES 
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There's an Aerovox exact- 
duplicate or universal re- 
placement for every motor- 
starting capacitor. 


Aerovox listings help you 
select the proper replace- 
ment type for any standard 
capacitor-type refrigerator 
motor. 

€ 


The Aerovox jobber or sup- 
plier carries a stock for your 
convenience. 


Ask Our Jobber... 


Ask for Aerovox motor-starting capacitors to 
meet your servicing needs. Consult the Aerovox 
listings for the right replacement types. Ask 
for latest catalog—or write us direct. 





AEROVOX CORP., NEW BEDFORD, MASS., U.S.A 
Export: 13 E. 40th St., New York 16, N.Y. © Cable: “ARLAB’ 
In Canada: AEROVOX CANADA LTD., Hamilton, Oat, 
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duty of the film cutout to produce a low 
resistance short across the lamp ter- 
minals, whenever the lamp burns out. 
Should the film cutout have too high 
a breakdown voltage, then the socket or 
bulb terminals, etc., will act as a spark 
gap, and prevent the film cutout from 
operating. The cutout will sometimes 
establish a high resistance short, which 
is just as bad. Since many things can 
prevent the proper operation of a film 
cutout, you will have to examine the in- 
sulators and transformer occasionally. 


—H.S. 





Can you ANSWER 
these QUESTIONS 


QUESTION K9—Why should the lamp blink 
when hooked up as in Fig. A and when 
hooked as in Fig. B the blinking is elim- 





18 v.27. 
Ballast; | 


20m. lamp = 
fey... 


FIG.A Switch 
18 VAG 


Black- White 
Ballash, 
ie 
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FIG.B Switch 















































inated? The voltage at the line was 118 
volts. The black wire was hooked to the 
one side of the ballast and all other con- 
ditions seemed proper in every detail. 

—D.J.S. 


QUESTION L9—We have a Hobart CP. 
battery charger rated at 300 amps. at 9 
volts. We would like to know if the 
fields of this unit can be rewound for 
use as a welder without rewinding the 
armature. If so, what is the formula? 

—F.H. 


QUESTION M$—In regard to load surveys 
of industrial plants, could anyone tell 
me what value they would be in an in- 
dustrial plant using about 5000 kw. 
divided evenly into a-c and d-c power. 
Now if one wanted to carry out a load 
survey in a plant of this size, what would 
the cost approximate in the way of in- 
struments, and also what types of in- 
struments would you suggest buying for 
the survey? How regularly would you 
suggest that the surveys be made? 
—E.J.K. 


PLEASE SEND IN 
YOUR ANSWERS BY APRIL 1 














TRIPLOC 


plugs and 


receptacles 





ed 


& iD 
Seb 


2;2; 3, 4, 6, 8 pole interchangeable contact units 


S csciteinasisili contact units, 
1 to 8 poles, can be assembled in stand- 
ard plug shells and receptacle housings 
to make any desired unit to meet in- 
dividual requirements for any portable 
electrical equipment. The protected fe- 
male contact unit can be assembled in 
either plug or receptacle for safety in 
the line side of the circuit. Fusible types 
and units with one pole grounded are 


also available. 


Automatic bayonet lock with either 
manual or combination manual and 
automatic release protects equipment 
and wiring. Wide range of plug shells, 
receptacles and cord connectors avail- 
able in the complete Triploc line, rat- 
ings up to 20 amperes, 250 volts D.C., 
460 A.C. Consult your Pylet catalog for 
complete listings. 


THE PYLE-NATIONAL COMPANY 


1344 N. Kostner Avenue, Chicago 51, IMlinots 
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‘This Starter hasn’t been opened 
since last summer!” 


——— a : 






Rly, 





THE SECRET | “No Attention—No Contact Maintenance 


OF A-B MAINTENANCE— oe on) ti fectly” 
FREE CONTACTS yet if's operating perfectly 








Strange as it may seem to the solenoid starters never require main- 
maintenance men trained to file or dress tenance of any sort. Any oxides that 
the contacts on their motor starters, the may form on these contacts are good 
silver alloy contacts on Allen-Bradley electrical conductors. That's why the 

contacts are good for millions of oper- 
ations without attention. 


This is how the double 


break, silver alloy contacts 
on an Allen-Bradley solenoid | Bulletin 709 across- , 

4 1 the-line solenoid start- Allen-Bradley solenoid starters are 
starter look at the start of oe ahs ers come in five sizes, 


i Wee tneetng 56008 for every application. easy to install, too. The white interiors 
epeteiions, Vete the gene reflect light and illuminate the starter 
ous size of these confocis. in dark corners. These starters have 


plenty of knockouts and allow generous 


wiring space. Write for full details. 
This unretouched photo- 


graph shows the same sole- 
noid starter contacts after 
50,000 Operations, Con- ‘ 

tacts are black, but are in ~~ i 

lst as good condition as at 5 

the beginning of the test, 
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Ms the Moving’ Parts that Give Trouble | 


1 Moving Part—1 Chance for. Trouble 


2 Moving Parts—2 Chances for Trouble 


4 Moving Parts—4 Chances for Trouble 


20 Moving Parts—20 Chances for Trouble 


Only 1 Moving Part 


in Allen-Bradley Solenoid Starters 


It's the amazing simplicity of the Allen- 
Bradley solenoid starter that makes it so 
trouble-free. The only moving part is the 
simple plunger which carries the movable con- 
tacts. There are no pins, pivots, or bearings to 
corrode and stick...no flexible jumpers to 
break. And the double break, silver alloy con- 


Right—Bulletin 709 across-the-line solenoid 
starter. Note its attractive appearance, white 
cabinet interior, and generous wiring space. 
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ALLEN- BRADLEY 


AS 


tacts never need filing, cleaning, or dressing. 
With an Allen-Bradley solenoid starter you can 
get millions of trouble-free operations. Jus 
install this starter... and forget it! 


Allen-Bradley Company 
1316 South Second Street, Milwaukee 4, Wis 
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Old Cotton Mill Goes 


Modern [FROM PAGE 57] 





and tends to emphasize neatness and 
cleanliness around the mill. in this case, 
four wires from the bank of transformers 
were run to the adjacent boiler room 
service. switch where the magnetic 
switches were. connected for operating 
the stoker and boiler-feed pump on three- 
phase, 208-volt current. Right next to 
the service switch, the light switch 
(three-pole, solid neutral, plug fused) 
was connected to the 120-volt light cir- 
cuit through one fuse and the neutral 
wire, and to the 120-volt boiler control 
through the other fuse and the neutral 
wire. 

The main mill service switch, a four- 
pole, solid neutral, 125-250-volt, fused 
(three fuses) switch, received the four 
service cables for distribution to lights, 
unit heaters, humidifiers, drinking foun- 
tains, refrigerators, and pilot lights. 
This main service switch was located in 
the shop section of the mill, on the first 
floor, adjacent to the lighting trans- 
former bank, so that there would not be 
a long and extended run of cable to 
cause an excessive voltage drop in the 
line. 

From the main switch a circuit of two 
hot wires and the neutral fed through 
a fused switch to the circuit breaker 
panel for lights on the second floor. An- 
other circuit of two hot wires and the 
neutral fed through another fused switch 
to the circuit breaker panel for lights 
on the first floor. Still another circuit 
of two hot wires and the neutral fed 
through a fused switch to the panel for 
pilot lights, outside and yard lights, 
steam unit (fan type) heaters, elevator 
shaft lighting, drinking fountain re- 
ceptacles, refrigerators in the lunch 
room and toilet lights. 

The arrangement of the circuits from 

the main mill entrance switch was at 
a well-nigh perfect balance in the load 
on all three phases of the hot wires, 
without showing any floating load on the 
neutral wire. 
The steam heating system is boosted in 
its effectiveness by the use of fan-type 
heaters throughout the mill with thermo- 
static control on each unit, the thermo- 
stat being mounted above the reach of 
the operators and set to compensate for 
the elevation in the heat zone. 

Thus it may be seen how one mill has 
gone modern, taking advantage of all 
the latest developments in the electrical 
construction industry, to make it better 


equipped to meet the business competi- 
tion ahead. 
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The Stocklite is finished in permanent 





Busy little reflector! For the job of 
illuminating stock rooms has a lot 
of angles—and the Stocklite works 
them all. 

It starts by getting the utmost effi- 
ciency out of the lamp—by working 
harder—in the ‘right directions. It 
distributes the light in a way that 
prevents wasting it where it isn’t 
needed. Light is directed to the 
sides to build up intensities where 
it counts most—on shelves from top 
to bottom row, and into bin inte- 
riors. It eliminates glare, yet enables 
workers to read fine print or small 
parts numbers anywhere in the 
aisle. This means more expeditious 
handling of orders, fewer mistakes. 

If you have a stock room to illu- 


porcelain enamel; easy to keep clean. minate, write for Bulletin 91! 


Sold Through Electrical Wholesalers 


, 


CHICAGO 414, 


ILLINOIS 









BULLDOG LO-x Ventilated Bus uct 


INCREASES POWER ... DECREASES VOLTAGE DROP 


Pioneer in the field of Plug-in Bus Duct for 
Branch Circuits, BullDog also leads with a 
Low Reactance (LO-X) Feeder Type Bus Duct 
in which exceptional design assures outstand- 
ing performance. 

Using a unique method of arranging bus 
bars, termed “paired phasing” and mounted 
in an open mesh casing of expanded metal, 
BullDog Ventilated LO-X Feeder Duct trans- 


-BULLDOG——=—— 


seceanitdniuneawaiaie ELECTRIC PRODUCTS COMPANY 


In Canada: 
BullDog Electric Products of 
Canada, Ltd., Toronto. 


Field Offices in All Principal Cities. 


mits current with less reactance, lower voltage 
drop and reduced operating temperatures. 
Available in ratings from 600 Amperes to 
4000 Amperes, 600 Volts or less, it is the most 
efficient and economical distribution system 
now available for Feeder and Welder Circuits. 
There is a BullDog field engineer in your 
vicinity ready to serve you—or if you prefer, 
write us direct for descriptive Bulletins. 


Vacu-Break Safety Switches—SaffoFuse 
Panelboards—Switchboards—Circuit Mas- 
ter Breakers—Universal Trol-E-Duct for 


flexible lighting—BUStribution Duct for 
Duct 


“Plug-in” power—Industrial Trol-E- 
for movable “loads.” 
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MOTOR SHOPS 








PIPE BENDER DOUBLES 
AS HYDRAULIC PRESS 


From the Dooley Electric Company of 
New York City comes a new application 
for the familiar and widely used: port- 
able hand hydraulic pipe bender. Hy- 
draulic pressure, acting through either a 
horizontal or vertical press, is a requisite 
in the machine shop. It is also highly 
convenient and frequently imperative to 
have such power available in the field 
for exerting a high powered thrust. 
Typical examples for field application in- 
clude the removal of brake drums from 
shafts and pressing shafts in or out of 
armatures or pulleys. 

Anthony Csicsak of the Dooley shop 
thought of the power contained in the 
handy, 65-ton capacity Greenlee hand- 
hydraulic pipe bender and designed a 
yoke to harness this pressure for use 
on outside jobs. All members of his 
yoke assembly are from inch-thick steel 
stock with connecting pins an inch in 
diameter. The members of the assembly 
include two shoulder plates (6 inches by 
2 feet), four flat struts (3 inches by 6 
feet), two terminal cross bars (3 inches 
by 2 feet) and six pins (1 foot long). 

Eight holes are drilled in the shoul- 
der plates; six located on the longi- 
tudinal axis and spaced 2, 5 and 8 inches 
from either end, and two symmetrically 
located either side of the transverse cen- 
ter line and drilled to coincide with the 


pin holes, through the housing of the 
Greenlee ram. Steel dowels pass through 
these coincident holes, holding the plates 
firmly to the housing above and below 
the ram piston. The ram is then placed 
in working position with the pressure 
piston axially in line and in contact with 
the shaft to be pressed. 

The four struts are dowelled to the 
ends of the shoulder plates and arranged 
to bracket or box the worm and drum. 
Dowels are slipped through holes in the 
far ends of the struts, creating a double- 
barred cradle for the terminal cross 
plates which are shipped between these 
dowels and the drum. Holes in the struts 
are spaced on 6-inch centers at the far, 
or cross-plate end, and are spaced on 2- 
inch centers at the near, or shoulder- 
plate, end. This combination of holes 
offers many combinations of length be- 
tween the two sets of plates. 

When pressure is applied to the piston 
of the pipe bender it is transmitted to the 
worm shaft and, since the drum is pre- 
vented by the cross plates from moving 
away from the worm, the worm shaft is 
forced into the drum. To remove the 
drum from the worm, the pipe bender is 
set up at the drum end and shorter 
struts are used to hold the drum. When 
pressure is applied to the worm shaft it 
forces the worm from the drum. 

A single man can transport the equip- 
ment, set it in place and perform the in- 
dicated operation. 





Heavy steel shoulder plates are pinned to housing of hand hydraulic 
Pipe bender. Struts box worm shaft and hold terminal cross bars for 
ring purpose, 
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SCRAP 
PROFITS 


The success of the City Electrical 
Service and Equipment Company of 
Newark, N. J., is largely due to a stock- 
room containing hundreds of motors of 
every known characteristic. The stock 
has been accumulated by retaining 
motors replaced by new ones, by pur- 
chasing units housed in buildings being 
razed and by salvaging motors damaged 
by fire, water, acids, cement and sand. 
Literally, scrap has been turned to 
profits. The large stock and an east- 
coast “shopping service” have been in- 
strumental in upholding the company 
slogan of, “Let us fill your motor pre- 





Scotch electrical tape is applied by a 
hand-cranked edging machine whicn 
automatically folds the tape over tne 
edges of slot insulation paper and seals 
as the paper is rolled through a metal 
guide. 


scription. If we haven’t got it—we’ll get 
it!” Motors with standard characteris- 
tics are reconditioned immediately and 
placed in stock for resale or exchange 
while motors of antiquated design are 
inventoried and placed in the warehouse 
until specifically requested. Conditioning 
these seldom-called-for motors only when 
the request has been received saves the 
possibly-useless expense of fruitless 
labor and eliminates rechecking for 
minor defects after a long period of 
storage. 

Attention to small details is necessary 
in maintaining reputations for responsi- 
bility. Motor shops recognizing this 
truth, closely inspect finished products 
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“Bending various sizes of conduit, 
pipe and tubing is simple, fast work 
with the highly adaptable GREENLEE 
Bender,” say C. H. Simpson & Son, 
electrical contractors, Cheyenne, Wyo- 
ming. ‘And another outstanding fea- 
ture is the fast-working bus-bar bend- 
ing attachment.” 

“On current jobs, we are using our 
four GREENLEE Benders on approxi- 
mately 3,000 feet of conduit and pipe 
ranging from 1%” to 3” sizes,’’ con- 
tinues the report, ‘‘and we save 20% 
or more on labor hours, 15% on ma- 
terial spoilage, and 50% on fittings 
and manufactured bends. That means 
a GREENLEE pays for itself quickly.” 

























Shown above is a GREENLEE No. 
770 Bender with an I.P.S. Radius-Shoe 
Attachment used on Simpson jobs for 
making full 90° bends with one stroke. 
For this and whatever other type bend- 
ing work you have—there’s a GREEN- 
LEE to do it. One man operated, port- 
able . . . foraccurately bending pipe 
up to 4%”, rigid and thin-wall conduit, 
tubing, bus-bars. 

Get information today on these and 
other GREENLEE timesaving tools. 
Write Greenlee Tool Co., . 
Division of Greenlee 
Bros. & Co., 1743 Colum- 
bia Avenue, Rockford, 
Illinois, U.S.A. 








REGISTERED TOOLS 





GREENLEE 


OTHER GREENLEE TIMESAVING TOOLS FOR ELECTRICAL WORK 


Hand Benders @ Joist Borers © 


Cable Pullers @ 


Knockout Tools @ Pipe Pushers 
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Efficiency saves time and adds 
profits as the scotch tape slot insula 
tion edger and the portable grinding 
wheel are employed for improving ap- 
pearance and physical characteristics 
of finished products. 


from welds to windings before delivery. 
The City Company makes a good job 
better by guinding welds to match the 
surface of surrounding metal and by im- 
proving the physical properties of slot 
insulation paper using scotch electrical 
tape and a special edging machine. 

The portable grinding machine, com- 
bining standard component parts, was 
made in the shop to provide a means for 
finishing rough welds. A 4 hp. Kingston 
Conley motor is mounted on a movable 
Sioux steel stand and transmits high 
speed rotational grinding power to Diehl 
grinding wheels through a Craftsman 
flexible shaft. A 30-foot rubber covered 
plug-in cable permits the portable unit to 
be quickly connected to the outlet most 
conveniently situated with reference to 
the welded motor. The flexible shaft 
allows the grinding surface to be placed 
in any position. 

Slot insulation is edged with scotch 
electrical tape applied by a Minnesota 
Mining and Manufacturing edging de- 
vice. Edging the insulation increases the 
low tear strength of the paper, puts 4 
protective edge on the insulation, pre 
vents windings from cutting into the 
edges and increases the dielectric 
strength. The slot insulation paper 
placed against a guide and rapidly run 
through a metal groove by means of 
friction wheels turned by a hand crank. 
Scotch electrical tape is automatically 
folded over the paper as the insulation 
passes betweent the edges of the groove 
and is sealed as the paper moves 
forward. It is also possible to replace 
the hand crank with a foot controll 





fractional hp. motor. 
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Square D Front-operated 
Combination Starters 


s for @ You save time by using combination start- 
oe ers. Since the disconnect (switch or breaker) 
high and the magnetic starter are housed in one 
wn enclosure, you cut mounting time in half and 
ered also save wiring time. 

ae A combination starter takes less space than 
e to two separate devices. These Square D front- 
shaft operated units save still more space. They 


are especially suitable for ““ganging.”’ 
Square D front-operated starters are avail- 
. able in three capacities—sizes O, I, and II. 
Some types of larger sizes are side-operated. 
For informative bulletin, address Square D 
Company, Industrial Controller Division, 


4041 North Richards St., Milwaukee 12, Wis. 





SQUARE J} 


DETROIT MILWAUKEE 
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Safer, too. The cover is 
interlocked with the disconnect to 
prevent opening the enclosure 
when starter is ‘‘live.” Provision is 
also made for padlocking the dis- 
connect in the “OFF” position. 


COMPANY 


LOS ANGELES 





































































A full line of 
FS Fittings 
with these 


You can use Thin-Wall Tub- 
ing at ANY outlet of ANY 
Kondu fitting. Just slip out one 
bushing and slip in another— 
no extra pieces are needed. 





Change boxes without dis- 
. turbing conduit —at any time. 
Or you can install a conduit 
line before the fittings are de- 
livered. Every Kondu box is 
a union. 


Vibration-proof—holds tight 


permanently. Practically un- 
breakable . . . 100% re-usable. 

A full line —many hundreds 
of types. 


Write for the Kondu catalog. 


KONDU CORPORATION 
Erie, Pa. 


KONDU MFG. CO. LTD., Preston, Ontario 














UNDERGROUND OVEN 
SAVES SPACE AND 
LABOR 


When the Rockford Power Machinery 
Equipment Company, Rockford, III. 
moved into their new quarters well over 
a year ago, they carefully designed their 
motor repair department to suit their 
specific needs and to effect what operat- 
ing economies they could. One of the 
most unique of their developments is a 
novel underground electric bake oven 
built to save space, back-breaking labor, 
time and current consumption. 

Nestled in the ground so that the 
hinged covers, when closed, are flush 
with the floor is the two compartment 
oven, 8-ft. long, 4-ft. wide and 6-ft. 
deep. Six-inch slabs of concrete lined, 
with fire brick comprise the walls and 
bottom. The hinged covers, made of 
2-inch plank with a 1-inch thick Transite 
lining on the inside, each contain a 3- 
inch vent opening for elimination of 
fumes. At the back of each half of the 
“heat well” is another 3-inch vent con- 
nected to an exhaust duct fitted with a 
fan. According to E. K. Bacon, man- 


“ager of the company, it is necessary to 


use this exhaust fan only when large 
stators are being baked. The building 
has a high roof and there is sufficient 
natural draft to draw off most of the 
fumes through the cover vents. 

The two-compartment design gives an 
added flexibility to the unit. A one-inch 
thick Transite sheet, raised and low- 
ered by chain hoist, divides the oven into 
two equal sections—one section being 
used for small motors and parts; both 
sections as a unit for large motors up to 
a 300 hp. stator in size. 

The oven is heated electrically with a 
total of 12 Nichrome ribbon heaters—six 
in each half. These 84-amp., 220-volt, 
single-heat units are automatically con- 
trolled by a Bristol thermostat mounted 
on the building wall directly behind and 
about four feet from the rear wall of the 
oven. Each half of the oven can be in- 


Interior view of 
“heat well’? with 
center divider 
removed. Note 
equipment racks 
and metal shields 
in front of elec- 
tric heating ele- 
ments. 













Motor stator being lowered into one 
section of the two-compartment under. 
ground electric bake oven at the Rock- 
ford Power and Machinery Equipment 
Company motor repair shop. Center 
Transite divider is removed and both 
sections used as a single unit for large 
motors. 


dependently heated and controlled. The 
heating units, installed on each side of 
the oven and approximately 18 inches 
from the bottom, are protected from 
mechanical injury by a galvanized sheet 
iron shield in front of each bank. An 
angle-iron rack, resting on the bottom of 
each half of the oven, keeps the work 
being baked about 18-inches above the 
oven floor. 

In December, 1944, with outside tem- 
peratures at 18 degrees below zero, a 
24 hour test showed a drop of only 100 
degrees (230 to 130) with no additional 


eat being applied to the oven. 


Approximately 20 percent in current 
consumption is saved due to the thick 
concrete walls, fire brick lining and 
earth surrounding the unit. This is in 
addition to the incalcuable saving ™ 
drudgery and the inherent economies 
in equipment handling. 
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Tel me, Buster, WHO CAN THIS RACO be ? 


@ Don’t let that question stump you. RACO is the trade-mark of All-Steel’s complete line 
of improved switch boxes and outlet boxes. It’s the uniform line that’s preferred by 
builders, contractors, and architects the country over .. . and here’s why: 





e Every Raco product is a precision product—no jagged or rough 
edges, no dirt or grease. Smooth, attractive finish. 


e Raco boxes come neatly packed in protective carton... with number, 
quantity and finish. Easy to stock, inventory, and identify. 


e All-Steel has been making precision products for more than 33 years. 
The Raco line is made to the same exacting standards. 


Write today ... let us tell you more about Raco products — the dependable line that’s 
sold nationally through wholesalers only. 


Use Raco clamp type boxes to solve many of 
your connector worries. 

DO-21-N-3, 344" dia. is widely used with non- 
metallic cable. 

DO-30-N, 334" dia. is the perfect box for use 
with “BX.” 


ALL-STEEL-EQUIP COMPANY, INC. 


aa oe oe as 600 Kensington Avenue, Aurora, Illinois eee ad oe 
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means more healthful, more comfortable 
and more efficient working conditions 


When you install Westinghouse Fans in 
plant, warehouse, office—or any of the 
- many other places in industry where 
electric fans are a necessity—you 
provide the best in performance... 
quality ... value. 

For Westinghouse Fans are precision- 
built . . . backed by the experience of the 
nation’s pioneer fan manufacturer . . . and the 
skill and resources of a vast engineering organi- 
zation that has been designing and building long 
life electric fans for more than 50 continuous years. 

Ultra-quiet Micarta blades . . . sturdy, long 
life construction . . . more than ample power... 
ease of maintenance and service . . . attractive 
design . . . these qualities assure lasting satis- 
faction in Westinghouse Electric Fans. 


When you consider the advantages of lively air 

in your concern, call your local Westinghouse 

supplier. He will help you plan the best and 
most economical fan installations. 


WESTINGHOUSE — builder of electric fans 
for over 50 continuous years. 


Log life fas by 
Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


WESTINGHOUSE ELECTRIC CORP. - SPRINGFIELD, MASS. 











ROLLING MILL SPEEDS 
COMMUTATOR REPAIRS 


‘Repairing motors on a sub-contract 
basis for many of New York City’s ele- 
vator maintenance companies is the basic 
industry of the Wood-Warner Engineer- 
ing Company. The organization js 
geared to give immediate service due to 
a comprehensive stock of spare arma- 
tures, windings and commutator bars. 
Beveled commutator bars normally are 
purchased from manufacturers but an 
emergency occasionally arises dictating 
the use of bars of non-standard depth, 
thickness or bevel. Awaiting delivery 
of special bar stock entails the incon- 
venience of prolonged car shut-downs 
so the emergencies are met by rolling 
the bars to specification on a rolling 
mill designed and constructed in the 
shop. 

The rolling mill is powered by a 
veteran 4 hp. Sprague motor with a 
rated speed of 1200 rpm. Through a 
gear train this speed is reduced to a 
final roller speed of 4 rpm. and, with 
hardened steel rollers 3 inches in diam- 
eter, the lateral speed of the bar stock 
passing between the rollers is approxi- 
mately three feet per minute. 

The bevel and pressure of the rollers 
is adjusted by four jack screws (two 
located above and two below the bed 
plate of the mill) which raise or lower 
either end bearing of either roller to give 
any desired angle. Mounted parallel to 
both rollers are small micro-leveling 
drums with leveling bubble glasses piv- 
oted in a vertical plane on the drum 
sides. Calibrated adjustment wheels, 
graduated in thousandths, are mounted 
on the drum shafts. Cams, activated by 
turning the adjustment wheels, tilt the 
levels to the degree desired of the rollers. 
The roller ends are then raised or low- 
ered by turning the jack screws until the 
bubbles of the levels bisect the tubes. 

To provide flexible connections be- 
tween the gear train and the roller 
shafts, the two steel connecting rods re- 
ceive and transmit rotational power 
through universal joints at either end. 


Commutator bars are bevelled to 
specification for non-standard arma- 
tures. 
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CONDUIT FITTINGS > CABLE TERMINATORS 











CAST IRON BOXES ¢ SOLDERLESS CONNECTORS 


GROUNDING DEVICES « POWER CONNECTORS 





..if they’re 02 


Engineers who specify them stamp an unqualified “OK” on 











Solderless Connectors marked “O. Z.”’. 


They’ve found O.Z. Connectors offer 
superior mechanical strength .. extra 


high electrical conductivity . . . 









that they stand up in long, 


hard service. Try O. Z. Connectors 
yourself, and see! Note their 
compactness and neatness. And for 


quick easy assembly, they can’t be equalled. 


Now, with more distributors handling the complete 





O. Z. line, you can get your O. Z. fittings in a hurry — 
right off the shelves of your local supplier. 









For the name and address of the O. Z. dis- 









ELECTRICAL 
MANUFACTURING 
COMPANY 


262 BOND STREET - BROOKLYN 2,N. Y. ® 29 









tributor in your locality, and a copy of 





the big new O. Z. Catalog, write on 





your business letterhead today. 









Electrical Contracting, March 1946 





Whe N'Z-AID 


Patented V-shaped ALZAK louvres 
assure more even distribution of 
glareless light and provide more 
light on the working plane. For 
continuous or unit mounting—sur- 
face or suspension. Designed for 
two 40-watt lamps. U. S. Patent 
No. D-138990—others pending. 


Day-Brite Fluorescent Fixtures help increase your profits 
because they are optically engineered, designed for easy 


maintenance and lasting lighting efficiency. 


May we send you our new bulletins? 


Day-Brite Lighting, Inc., 5401 Bulwer Avenue, St. Louis 7, Mo. 
Nationally distributed through leading electrical supply houses. 


In Canada: address all inquiries to Amalgamated Electric Corporation, 


Ltd., Toronto 6, Ontario. 


IT’S EASY TO SEE WHEN IT’S 


DAY -BRITE 
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MODERN LIGHTING 








INDIRECT FLUORESCENT 
LIGHTS DRAFTING ROOM 


Recently the Illinois Bell Telephone 
Company relocated the engineering 
drafting personnel at its Bell Telephone 
Bldg. in Chicago to make room for 
additional telephone equipment. Dur- 
ing the remodeling of the new quarters, 
a modern fluorescent lighting system 
was installed—prominent because of 
its appearance and the quantity and 
quality of illumination it provides. 

Relighting of the old quarters had 
been under consideration for some time 
but the direct current service in that 
section of the building and wartime 
material shortages precluded immediate 
action. The old area had been illumi- 
nated to approximately a 12 footcandle 
level by 300 and a few 500 watt incan- 


descent indirect, silvered mirror re- 
flector fixtures .-mounted on _ 10-foot 
centers. 


The new location of the drafting room 
presented numerous factors that were 
considered in the choice of a lighting 
system. Being on a street side of the 
building, it was noisy. Decibel read- 
ings indicated the need for acoustic tile 
treatment of the ceiling. 

The final choice of an _ indirect 
fluorescent lighting system was based 
on extensive engineering and economic 
studies made by C. B. Pederson, electri- 
cal engineer for the company. A stu- 
dent of planned lighting, he inspected 
numerous installations in the area; 
found the basic weakness of most de- 
signs to be high brightness and inabil- 
ity to maintain calculated maintained 
intensity—primarily due to maintenance 
difficulties. Maintenance ease, initial 
and operating cost and quality of illumi- 
nation were the guideposts of his design. 

Mr. Pederson’s studies of various 
installation methods revealed the fol- 
lowing interesting facts: 

1. Installation cost of a suspended 
acoustic tile ceiling only (no lighting 
troffers included) would range between 
$1.50 and $2.00 per square foot. 

2. Installation of acoustic tile direct 
to existing ceiling would cost approxi- 
mately 50 cents per square foot (this 
method was used). In comparison— 
the cost of a suspended ceiling without 
fixtures would be-greater than that for 
acoustic tile direct to existing ceiling 
with the cost of surface type fixtures 
cluded. 
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15° 40 length mae 


of fixture 


Continuous rows of indirect, luminous panel fluorescent units provide 
75 foot candles (maintained) of evenly distributed shadowless lighting 


on the drawing boards. 


(brightness) values recorded after installation was in use. 


Numerals in photo indicate foot-lambert 


Units, 


parallel to windows in this main area, are controlled by column switches. 


(Figure 1) . 


3. Initial and maintenance cost of a 
ventilated, illuminated glass panel ceil- 
ing far outweighed the lighting benefits 
obtainable. 

4. Despite their high efficiency, sus- 
pended, semi-indirect, glass enclosed 
fluorescent units would not provide the 


deired quality of illumination. 

5. All-metal, totally indirect fluores- 
cent fixtures would produce a relatively 
high brightness contrast between the 
dark lines of the fixtures and the illumi- 
nated ceiling. 

6. Transparent reflectors with low 





The Editor 

Electrical Contracting 
330 W. 42nd Street 
New York, 18, N. Y. 
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Tickets for Lighting Show 


DMISSION to the International Lighting Exposition at 

the Stevens Hotel, Chicago April 25th through 30th is by 
ticket only. For yours, send in the following coupon and your 
tickets will be forwarded promptly. There is no charge. 


tickets for the International Lighting Exposition to 
be held in Chicago April 25 to 30. 
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NEW weeill 


VAPOR PROOF GUARD 


This new McGILL portable safety 
guard allows you to take the light 
where it is needed. It is watertight, 
vaportight and moisture-proof. The 
plastic handle, 
shock-proof, non-sparking, and en- 
tirely free from metal. No splashing 
of liquids can harm this guard or 
cause breakage of light bulb. 

The extra strong fibre swivel hook 
allows you to hang it where you will. 
Its attractive handle is of unbreakable 
plastic, with a plastic screw nut 
tightening on a rubber bushing inside 
the handle. Its strong fibre cage is 
treated to prevent warpage. We rec- 
ommend it for safety, service and 
convenience, around flour mills, air- 
ports, shipyards, aboard ships, ware- 
houses, food processing plants, paint 
booths and finishing rooms. 


MSGILL | 


MANUFACTURING CO., INC, 


Electrical Division 


VALPARAISO, INDIANA 








130 


; answer. 


and fibre case are}. 








ae 
a 


: See 
ee 



















































yO q ' 
af ' i 

ae 3 se * a : 2 

a a © Future drafting room 

; ~ : 

. ! Oo a) im 

if t | / 

eo 5 ex Reabaabenetahenaiedtan 80'-6"- - --------------> 

s ean 7 ee 

8 _ f ; an eres OCD Alr cir. "| : 

1 lass H——— 8 A A -E 4 
i é — , ai) 
Photo No.2 New drafting room ee 
i . t “ te 

Air nial ; tie << ( ) fees 

L — Ceiling height 10-10 , Photo Nol | ¥ 












































FIG. 1—Layout details of the new fluorescent lighting at the Illinois 


Bell Telephone Company drafting room in C 


hicago. Note mounting 


details of fixtures (above) and location of ventilating fans. 


brightness values seemed to be the 
The maintenance of one 
candle-power per square inch (which 
years of experience proved to be good 
engineering practice) was desirable, 
particularly with the fixtures in the line 
of sight. The more uniform color qual- 
ity and brightness values of glass, com- 
pared to other diffusing mediums, led 
to its choice as the fixture reflector. 
An indirect lighting design was 
chosen because it produced a more 


i. 


even and practically shadowless dis- 
tribution, eliminating the need for 
mounting the fixtures at an angle to the 
drawing boards to eliminate dense “T-. 
square shadow.” 

The specific fixture selected was an 
indirect unit with glass reflector and 
two 100-watt, 3500 degree white, 
fluorescent lamps (See Fig. 1). It 
provides 90 percent indirect and 10 
percent direct illumination and is 75 
percent efficient. Theoretical maximum 


a — Coiling al 


fixture 


eiling between units 135 a 











Print and tracing storage area is illuminated by same type of unit 
mounted at right angles to windows. 
units will be reinstalled parallel to those in foreground. 


When room is enlarged these 
Numerals 


indicate foot-lambert (brightness) readings. 
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Makers of: Industrial and Commercial Fluorescent Lighting Equipment 





NOW sell the Other Half! 





Get a bigger share of this Guat Potential Market 
with MITCHELL INDUSTRIAL LIGHTING 


Au OVER AMERICA .. . light-conscious factories need 
(and are now buying) up-to-date lighting. With a modern 
Industrial Lighting Department . . . featuring the complete 
MITCHELL line ... you can render a thorough lighting serv- 
ice... and get volume business. There are so many “efficiency 
features”... such a wide range of models . . . MITCHELL 
Lighting is easter to sell. Moreover, behind your department 
stand MITCHELL resources, engineering ideas, promotional 
helps. All this assures you a big edge on competitors... 
year in... year out! 


Mitchell Manufacturing Company 
2525 CLYBOURN AVENUE, CHICAGO 14, ILLINOIS 


West Coast Factory and Sales Office: 1019 N. Madison Ave., Los Angeles 27 Cal. 


Store Window Lighting @ Spotlights and Floodlights @ Desk Lamps 
Portable Floor and Table Lamps ® Bed Lamps 
Ultraviolet and Infrared Health Lamps @ Residential Lighting Specialties. 
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Write for full-size Catalog No. 
281 and pocket-size Catalog 
No. 290. Each tells full story 
of industrial units . . . each 
builds sales. 
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brightness value of the unit is 435 foot- 
lamberts. Calculations made after 
studying the ETL curve of the fixture 
indicated that, with a ceiling reflection 
factor of 85 percent, the ceiling bright- 
ness would approximate that of the 
fixture. 

With the type of fixture chosen, the 
size of fluorescent lamp was the next 
problem to consider. Cost studies indi- 
cated that the “cost per fixture, per 
square foot of area lighted, per foot 
candle of intensity” was considerably 
less with fixtures using the 5-ft., 100- 
watt lamp than those using the conven- 
tional 4-ft., 40-watt tube. From an 
annual charge viewpoint, the use of the 
100-watt lamp (despite its slightly lower 
efficiency) was more than warranted. 

The installatiori was so designed that 
at no time would there be less than 50 
footcandles of light (lowest value just 
before repainting room and rewashing 
units). Based on an initial intensity 
of approximately 100 footcandles, the 
maintained intensity is 75. 

The floor covering has an overall re- 
flection factor of 25 to 30 percent. A 
higher factor was desired but the cover- 
ing installed was the best available at 
the time. The walls, formerly a buff 
color, are now painted a pearl gray 
shade. The acoustic tile on the ceiling, 
delivered in a flat white color, required 
no additional painting. 

Figure 1 shows the lighting layout 
for the 3500 square-foot drafting room 
area. Continuous rows of fixtures are 
suspended 2-ft. from the 10-ft., 10-in. 
ceiling at a 9-ft. mounting height and on 
5-ft., 6-in. centers. Fixtures parallel 
the windows. The offset portion of the 
area, where fixtures are at right angles 
to the window line, is now used for 
storage of tracings and prints. When 
the drafting room is extended, these 
units will be reinstalled parallel to the 
windows to conform to the overall 
pattern. 

Existing home run conduits (one 
3/4-in. conduit per bay) were used to 
serve the rows of fixtures. Circuit re- 
wiring was done with small diameter, 
synthetic insulated conductors. Light- 
ing is controlled in groups of four fix- 
tures per circuit with the switches 
mounted in the columns in the center 


of the area. 


Brightmess Studies 


Quality of illumination—a factor that 
goes hand in hand with intensity when 
comfortable seeing conditions are at 


stake—was a vital consideration in this __ 


design. Considerable attention was 
devoted to brightness values. Readings 
taken after the installation was in oper- 
ation confirmed the theoretical bright- 
ness values of the fixtures. 
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Foot-lambert values, as indicated on 
the attendant photographs, were: 

At right angles to the fixture 410 

At 45 degrees to length of fixture 420 

On the underside of the beam 


directly above the fixture 340 
On the ceiling directly above the 

fixture 228 
On the ceiling between the fix- 

tures 135 
On the columns 48 


(With the maximum of 420 foot-lam- 
berts at the fixtures and the minimum 
of 48 in the field of view (at the 
columns) the ideal 10 to 1 ratio is 
closely approximated in this installation. 
At first there was some concern about 
the underside of the projecting beams 
(174 inches above the fixtures) causing 
uncomfortable bright streaks at right 
angles to the field of view. All fear 
of this was dispelled after the system 
was in operation. A study of the bright- 
ness readings taken at the ceiling and 
beams bears this out, the ratio between 
the maximum and minimum values 
being about three to one. 


Room Ventilation 


To make working conditions more 
comfortable during summer months, a 
simple air circulation system was de- 
signed utilizing conventional 36-in. two- 
blade propeller, pedestal type, five-speed 
quiet-type fans. In the main area, one 
fan is located in the southwest corner of 
the room; a second one in the northeast 
corner (See Fig. 1). These two units, 
creating air currents along the length 
of the room, set up gentle air circula- 
tion (average velocity, 125 ft. min.) 
throughout the area which has a cool- 
ing effect, yet does not disturb 
papers on the desks and tables. A third 
fan creates air movement in the print 
storage area of the drafting room. 








as ee 


Lighting for Outdoor Recreation was 
discussed by J. W. Steiner, Westing- 
house Electric Corporation, Cleveland, 
Ohio, before the East Central Regional 
Conference, Illuminating Engineering 
Society, in Philadelphia, Pa., January 
31—February 1. 





NEW ‘*BLACK LIGHT’? 
HORIZONS 


By J. M. GORDON 


Plastics Engineer 
New York, N. Y. 


With the advent of a plastic filter ca- 
pable of transmitting near ultraviolet 
light, fluorescent eye-arresting lamps 
and fixtures are now available for pro- 
ducing ultra-modern, luminescent effects. 
Previously, the highly decorative effects 
ot fluorescence could only be achieved 
through the use of such light sources as 
the carbon arc, and the mercury vapor 
high voltage transformer operated lamp. 

The combination of the ordinary fluo- 
rescent tube and the purple-blue plastic 
filter provides an inexpensive and flex- 
ible source of near ultra-violet light. The 
lighting engineer can now take the spec- 





Theatre carpets, containing fluorescent 
dyes and exposed to ultraviolet radi- 


ation, glow distinctly in darkened 
theatres and provide safe aisle passage. 


tacular of yesterday and convert it into 
the practical of tomorrow in night 
clubs, restaurants, store interiors, movie 
theaters, window displays, hotel lobbies, 
commercial showrooms, product design, 
and in numerous applications that will 
ultimately find their way into home, 
office, and factory. 

Every lighting engineer has at one 
time or another focussed his attention 
on the phenomenon of fluorescence. The 
amazing array of rich colors obtainable 
from fluorescent pigments activated by 
near ultra-violet light rays stimulated the 
imaginations of designers, engineers, 
and others interested in lighting appli- 
cations. However, instability of fluor- 
escent pigments was one obstacle to 
widespread use. “Black Light” applica- 
tions prior to the war were limited pri- 
marily to theatrical extravaganzas, Ice 
carnivals, exposition exhibits, theatre 
murals and similar uses. 

Military requirements for fluorescent 
pigments and dyes accelerated chemical 
research. Such war uses as fluorescent 
treated aircraft dials, signal flags, ma- 
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Pittsburgh Permaflector 
Fluorescent 
Luminaires 


The Tyler 


Curved Skytex glass side-panels in a satinol finish give 
The Tyler a distinctive appearance; hinged egg-crate 


louver bottom assures well-shielded illumination. 


The Tyler, one of a series of Pittsburgh Reflector Company’s 
new Fluorescent Luminaires, is especially designed to meet the 
requirements for a highly efficient and flexible luminaire 
adaptable to a wide range of applications. 

The Tyler and its companion units, The Wilson, The Jeffer- 
son, The Madison and The Van Buren, are outstanding fluo- 
rescent luminaires ... but they represent only a small segment 
of the diversified line of Fluorescent and Incandescent Lighting 
Equipment designed by Pittsburgh Reflector Company to 
meet every lighting requirement—interior and exterior... 
commercial, industrial and institutional. 

If you want up-to-date illumination, take full advantage of 
the “planned lighting” possible with Pittsburgh Permaflector 
Equipment. Your nearest Permaflector Lighting Engineer will 
gladly give you every assistance in choosing the best lighting 
for your needs. And remember—Pittsburgh Permaflectors are 
simple to install, easy to maintain and provide maximum 
lighting efficiency... as well as flexibility of application. 


Pillsburgh Reflector Company 


OLIVER BUILDING e PITTSBURGH 22, PA. 


MANUFACTURERS OF PERMAFLECTOR LIGHTING EQUIPMENT 
DISTRIBUTED BY BETTER ELECTRICAL WHOLESALERS EVERYWHERE 


Permaflector Lighting Engineers in All Principal Cities 
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Che Cijlee 


Pendant mounted 
with Hanger No. 
AH-200 





OUTSTANDING FEATURES 


®@Die-formed all-metal parts for precision 
fit, maximum rigidity and strength. 









@Egg-crate louver bottom hinged for easy 
accessibility. 


@Reflecting surfaces sprayed with heat- 
resistant, baked-on white enamel per- 
manently bonded to steel base. 


@Light distribution controlled by reflector. 
Reflector easily removed for access to 
wiring channel. 


@.Lamp holders securely mounted, on heavy 
gauge support brackets. 


“insburéh” 
Permaflector 
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FOR ENDURING 
SERVICE 




















































@ If you need switches — for 
residential or industrial use or for 
special appliance applications — 
‘consult your P&S Catalog. All 
precision-made — all backed by 
over 50 years’ experience in the 
manufacture of wiring devices, 
Send for your copy of our No, 
42 Catalog. 


Sold Thru Electrical Wholesalers 


PASS & SEYMOUR, INC, 








SYRACUSE 9, N. Y. “ 





in standard reflector units. 


chine gun training bullets, map and chart 
cases, and luminous tapes and markers 
revolutionized pigment production to the 
point where the price decreased to ap- 
proximately one tenth of its former cost. 
Coupled with the decrease in price came 
increased stability and wearability. 

In similar fashion, the need for more 
efficient and flexible light sources was 
translated into new research and devel- 
opments on the part of lighting engi- 
neers. For example, the use of fluo- 
rescent treated dials in aircraft had been 
under tests for sometime. However, the 
limiting factor had always been the 
lamp. Some success was achieved when 
argon glow bulbs displaced filament 
lamps. But even though the former 
reduced the amount of visible light, its 
low wattage made for low operating 
efficiency. 

The development of special low watt- 
age fluorescent lamps was the final 
answer. With special phosphors coated 
to the tubes, near ultra-violet light in the 
3650 Angstrom unit region is obtainable. 
It was immediately forecast that the 
creation of a suitable filter substance 
flexible enough to enclose the tube would 
make for a near ultra-violet source that 
would incorporate all of the advantages 
of ordinary fluorescent lighting as well 
as its ease of installation. 

A plastics filter has now been devel- 
oped which fulfills all those require- 
ments. This new plastics filter is made 
of a purple-blue plastic that permits 
the passage of a high percentage of the 
near ultra-violet rays while it screens 
out most of the rest of the spectrum. 

Made into a tube, this plastic becomes 
a collar for an ordinary white fluorescent 
lamp. It filters out visible light and be- 
comes a valuable source of “Black 


| Light” at low cost. This plastic, made 
| to rigid specifications and dyed with a 


special formula, has a high melting 
point and enough stability so that it is 
in no way affected by the heat of the 
fluorescent lamp. 





Mural, painted in fluorescent pigments, glows with unusual life and 
brilliance when irradiated with ultraviolet radiation (black light), from 
standard fluorescent lamps equipped with UV plastic filters and installed 







The combination of fluorescent tube 
and plastic filter collar thus makes pos- 
sible for the first time low cost installa- 
tions and mass applications of “Black 
Light”. Important advantages are flex- 
ibilisy, low cost, and even distribution of 
light. 

One of the broadest outlets for ultra 
violet lighting effects lies in store interi- 
ors and window displays. The modern 
food, drug, and department store as pro- 
jected by” postwar designs calls for 
widespread use of strip lighting, raised 
lettering, large glass areas, and highly 
decorative wall and column effects. 
Sheltered by low troughs or reflectors, 
fluorescent sources of “Black Light” can 
be integrated with the building design to 
illuminate selected areas. 

Placed in the base of signs, brilliant 
edge lettering effects may be obtained. 
By a skillful combination of paint and 
light, novel and striking methods of 
highlighting merchandise, may be 
achieved. 

“Black Light”: installations are well 
known to motion picture theatre owners. 
Colorful and unusual mural and curtain 
patterns have been designed for many 
new theatres built within the past ten 
or fifteen years. However, there has 
always been the legitimate objections of 
“spotty” lighting effects, and the diffi- 
culty of so placing the lighting units that 
patrons would not be irritated coming 
or going by the odd purple light. With 
the advantages of “cool” and easily 
adaptable ultra-violet lighting from 
fluorescent units, the theatre designer 1s 
no longer confined to restricted areas in 
utilizing the effects of fluorescence. In 
addition, the naturally darkened interior 
of the theatre offers many interesting 
possibilities for new applications such as 
lounge signs, stage and curtain lighting, 
column effects, illuminated clock faces 
and so on. Recognizing the advantages 
of this type of lighting, a leading theatre 
architect is already planning to use tt 
extensively in a large installation. 
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CERTIFIED 
in accordance 
with Test 
Requirements of 
Specifications of 


Fleur-O-Lier Manufacturers 


ELECTRICAL TESTING 
LABORATORIES, INC. 
NEW YORK, N. Y. 


A Picture that means more TO YOU than 
a thousand words 


E lighting fixture that bears this 
label needs little more in the way of 

a “sales talk”. To everyone interested in 
the buying and selling of fixtures, the 
FLEUR-O-LIER certification label is a 
symbol of mechanical and electrical 
excellence, satisfactory lighting per- 
formance and trouble-free operation. 


Over thirty leading fixture manufac- 
turers participate in the FLEUR-O- 
LIER testing and certification program. 
Added to the reputation and integrity 
of the individual manufacturers, the 
FLEUR-O-LIER Label is double as- 
surance of superior value and satis- 


faction. 


All certified FLEUR-O-LIER fixtures are equipped with Certified Ballasts 
and Starters, additional assurance of better service from the lamps you use. 


FLEUR -O-LIER v.00. 


with FLEUR-O-LIER requirements. 
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Fleur-O-Lier is not the name of an individual manufacturer, but of a group of more than 30 leading fixture manu- 
facturers, ns in the FLEUR-O-LIER MANUFACTURERS’ program is open to any manufacturer who complies 
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Plastic letters, impregnated with fluorescent pigments, become luminous 
with high brilliance when edge-radiated from ultraviolet radiation from 
standard fluorescent lamp encased in special plastic UV filter. 


Although relatively efficient in lighted 

interiors, “Black Light” is naturally 
more effective in areas of less than nor- 
mal footcandles. Restaurants and hotel 
lobbies, therefore, present natural outlets 
for fluorescent installations. Many 
modern restaurants and hotel lobbies 
make wide use of striking designs and 
colors; architects and electrical men 
have established reputations on just such 
installations. -In combination with fluo- 
rescent plastics, which is particularly 
effective as a medium for this lighting, 
“Black Light” effects can be widely 
used on bar fronts, lounge signs, wall 
and ceiling motifs and others. In fact, 
in many cases, the emanations from 
plastic impregnated materials may pro- 
vide secondary or primary lighting. 
. Many of the applications mentioned 
above will not be out of place in the 
home. Here, fluorescent “Black Light- 
ing” lends itself to use with drapes, wall 
paper, floor and table lamps, and such 
practical places as the medicine chest 
and night clock. 

Inasmuch as the new fluorescent tubes 
are available in sizes from 4 to 40 watts, 
many types of electrical appliances may 
incorporate a “black light” source. At 
present, a large plastics fabricator is 
manufacturing a decorative mantel-piece 
that will conceal a black light source in 
its base. 


4 


Only a few of the commercial lighting 
applications have been mentioned above. 
Not to be overlooked is the possibility 
of applying this method of lighting to 
industrial and safety uses, directional 
signs, machinery highlights, road signs 
and others which can all be fashioned 
so as to present hard-to-miss surfaces, 
The progress made in adapting such 
printing processes as letterpress, silk 
screen, decalcomania and others to fluo- 
rescent pigments indicates another vast 
field for the application of “Black 
Light.” 

Already signs of mass production ap- 
plications of “Black Light” are evident. 
Advertisements of “things to come” re- 
veal that automobile interiors, radio 
dials, stove thermometers will soon bring 
the magic of “Black Light” to the great 
American market. One can well imagine 
the advantage of blending the soft glow 
produced with “Black Light” with mod- 
ern radio design. Absence of glare 
coupled with the full, rich color scheme 
of the wavebands will make “tuning in” 
a pleasure in both radio and television 
sets. Uses such as the above coupled 
with greater attention to the scientific 
aspects of fluorescence in colleges and 
schools will naturally focus the attention 
of the consumer on the uses of “Black 
Light” and will create a_ receptive 
audience. 


One 15 watt fluorescent lamp equipped with plastic black light filter 
activates plastic sheet behind cutouts and becomes a highly lumi- 
nous red. Plastic sheet in bottom of sign produces white or green light 


when ultraviolet activated. 
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Firefly 
HI-LITE 


A beautiful horizontal fixture built to the exacting 
standards of this famous line ... modern... com- 
petitively priced ... highly streamlined ... skillfully 
engineered ... easily installed in pendant hanging 
... flush to ceiling or continuous rows. 


@ Deliveries are now good. 


@ Our definite policy of selling only 
to accredited Electrical Wholesalers 
affords complete protection. 

@ All inquiries from contractors are re- 
ferred to their nearest jobbers or to 
our sales representatives. 


@ Send today for our new FIREFLY 
catalog with price lists, 


AHN MFG. CO. /NC. 
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SPANG-CHALFANT 


Division of The National Supply Company 
General Sales Office: Grant Building, Pittsburgh 30, Pa. 


District Offices and Sales Representatives in Principal Cities 
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THESE ANNOUNCEMENTS of new equipment are necessarily brief—for 
more detailed description, sizes, prices and other data write to the manu- 
facturers' advertising departments, tell them in what issue of ELECTRICAL 
CONTRACTING you saw the item and they will send full details to you. 








Commercial Fluorescent Fixture 


A new shielded commercial luminaire for use in offices, 
stores, schools and public buildings. Light is diffused 
through double strength prismatic ribbed glass panels. 
Panels can be removed for cleaning and servicing. Sockets, 
starters, wires are accessible. Models available for two 
or four 40 watt fluorescent lamps. Units may be surface 
or suspension mounted, singly or in continuous rows. 
Operates on 110-125 volts 60 cycles a-c. Higher voltages 
available. Mitchell Manufacturing Co., 2525 Clybourn 
Avenue, Chicago 14, III. 





MITCHELL FLUORESCENT FIXTURE 


Magnetic Relay 


A new type AYJ 
relay for d-c operation 
has been announced to 
provide almost instan- 
taneous magnetic MM 
overload protection on 
general purpose and 
mill motor applica- 
tions, and to prevent 
damage to hoist, wind- & 
lass and capstan equip- 
ment when the load or 
cable jams on marine © 
control. The single- 
break normally closed 
main contacts and the double-break auxiliary contacts are 
suitable for carrying 5 amperes continously and for inter- 
tupting a d-c inductive coil load of 150-volt-amperes maxi- 
mum. Relays are operated by a series or copper strap 
wound type of coil. Coils and coil studs are available for 
currents ranging from approximately 75 to 625 amperes. 
The coils and auxiliary contact parts are insulated from 
the relay frames for 600 volts. Westinghouse Electric 
Corporation, Pittsburgh 30, Pa. 





WESTINGHOUSE RELAY 
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PmenT news 


Pulsing Control Drive 


This pulsing drive | 
provides single knob... 
precision control of | 
any type of reversible _ 
motor. Motor may be 
continuously rotated or | | 
moved in small in- 
crements. Slow clock- - 
wise rotation of the | 
control knob results in 
a corresponding motor | 
motion in small in- _ 
crements. The drive 
works on all standard * ‘ 
currents and frequen- YARDENY PULSING DRIVE 
cies. Recommended applications include precision control 
of valves, flaps, radio tuning elements, cranes, lifts, rollers, 
presses, machine tools, mixers, or any motor driven equip- 
ment requiring more precise and more flexible control than 
is afforded by ordinary pushbutton methods of control. Yar- 
deny I*ngineering Company, 105 Chambers Street, New 
York 7, N. Y. 






Metal Cutting Saw 


Gripping conduit, pipe or round or irregular bars from 
4-inch to 1l-inch diameter, this portable, power-operated 
saw will make accurate cuts in ferrous and non-ferrous 
metals. The gripping vise and saw blade are so related 
that the latter will cut flush to the surface of the wall or panel 
to which the conduit or cable may be fixed. It is also 
adapted to making cuts in a variety of other hard to get at 
places. Constructed of cast aluminum and precision made 
steel parts, and embodying geared power, the over-all 
weight is 14 pounds. Machine-Craft Manufacturing Com- 
pany, 3805 So. Avalon Blvd., Los Angeles, 11, Calif. 





MACHINE-CRAFT SAW 
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Bam 


Here is a panelboard as modern as tomorrow! 
Designed for lighting and appliance branch cir- 
cuit protection and control, nothing has been spared 
to meet every requirement. Compact and attractive 
to please the architect . . . scores of knockouts, 
4-inch gutters, adjustable leveling to please the con- 
tractor . . . nothing to replace or service to please 
the maintenance men... years and years of trouble- 
free service to please the owner . . . and quality 
materials and workmanship to please ourselves. 

Everyone is delighted with this panelboard. Stores, 
offices, factories, schools, hospitals, commercial and 
public buildings have found it meets their require- 
ments perfectly. 

The @ Dubibrak Panelboard has the “extras” 
you want. Individual circuit breaker construction. 
Automatic thermal protection against overload and 





short circuit. Time- 

lag for harmless 

momentary over- 

load. Quick make 

and break opera- 

tion on manual and 

automatic trip. Red button indicator for speedy 
location of automatically tripped circuit breaker. 
Entire front is shock proof and tamper proof. Heavily 
silvered, double break contacts adds years to the 
life of the panelboard. 

Capacities of 15 to 50 amperes for alternating ot 
direct current. Double or triple pole assemblies with 
individual trip per pole are available. Write today 
for Bulletin No. 67 giving specifications, prices and 
many helpful suggestions. 
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Surface Raceway 


Surfaceduct 1700 is a two piece surface raceway providing 
4 wiring channel service for power, light, heating and 
other electrical requirements up to and including 60 amp. 
loads. According to the manufacturer, arch-type bridges 
within the raceway allow maximum wire capacity, retain 
the wires during installation, lock the snap-on cover and 
serve as a method of installing more than 300 approved 
maiiitfacturers’ devices. Four bridges are included with 
each 10 foot length. The covers are designed to accom- 
modate every approved electrical device and the capping, 
while securely locked by the bridges, may be easily removed 
for service additions at any point. Cross sectional dimen- 
sions are 24 by 1% inches. Along the base 4 and #-inch 
knockout and mounting holes are located every 12 inches. 
Suspension installations are accomplished by the use of 
hangers. Its use is further diversified by the availability 
of side feeds for interconnections to any type of wiring 
system. Without devices, the duct has an Underwriters 
Laboratory rated capacity varying from six No. 6 to ten 
No. 14 wires. National Electric Products Corp., Fulton 
Bldg., Pittsburgh, Pa. 





NATIONAL SURFACEDUCT 


Induction Heater 


A new portable ® 
bench-type induction 
heater has been devel- | 
oped to meet the need | 
for clean soldering of 
small parts, and for ; 
soldering of metal to 
metallized glass and : 
ceramics. The coup- | 
ling link, operating | 
at low impedance, is » 
Provided with a. 
grounded center tap. . 
The circuit has been 
arranged to provide 
adequate grounding for all elements which might be dam- 
aged by arc-over. The rectifier choke and plate current 
milliammeter are both in the grounded center tap leg of the 
Power transformer, placing them at ground potential. Two 
switches constitute the controls. One of the switches con- 
trols the power to the tube filaments and constitutes a 
standby switch. The other switch, also mounted on the 
Panel, is the operating switch and controls the high voltages 
gs o‘. Marion Electrical Instrument Co., Manches- 

T, N. H. 





MARION INDUCTION HEATER 
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G-E TIME SWITCH CLOCK 


Time Switch Clock 


Called the Select-O-Switch, this new electric clock turns 
appliances, rated at 1650 watts or less, on or off for pre- 
selected intervals over any 12 hour period. The clock is 
enclosed in a mottled chestnut plastic case, measuring ap- 
proximately 64 inches wide, 5 inches high and 3 inches deep. 
To operate the time control device, the user plugs the clock 
into a convenience outlet, then plugs the appliances to be 
controlled into the outlet in the back of the clock. The 
appliance is turned on, although it does not actually operate 
until the clock permits. The clock is self starting, has a 
sealed-in-oil mechanism and operates on 60 cycle, 110-125 
volt a-c. General Electric Company, Bridgeport, Conn. 


Rubber Insulated Tractroly 


By the use of rubber insulated trolley systems for oper- 
ating cranes, monorails, portable tools and other mobile 
equipment, arcing and resultant pitting are prevented. The 
TracTroly system consists of a copper conductor in standard 
10 foot lengths encased in a slotted rubber rack supported 
by a rigid backing; and individual traveling collectors which 
employ an endless chain, similar to a tractor tread, to 
effect positive six tooth multiple contact at all times. Fires, 
explosions and the possibilities of accidents are reduced 
to a minimum. Low wear reduces maintenance hours and 
resultant delays in production. Benbow Manufacturing Co., 
Hobart Bldg., San Francisco 4, Cal. 





BENBOW TRACTROLY 
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Switches 


With CORBIN Pin Tumbler Locks 


Keep control of the lighting in proper hands! Guard 
against unauthorized tampering with lights in schools, 
hospitals, theatres, auditoriums, hotels or any other 
building used by the general public. 


The Lock Switches pictured here are no ordinary 
switches with locking device. They’re time-tested 
H & H Rotary Snap Switches, operated only by turn- 
ing the key in a Corbin Pin Tumbler Lock. 


No. 1281 is standard type, single pole, available also in double 
pole, 3-way and 4-way. No. 1281-WP is weatherproof, with 
cadmium - finish screw cap plate fitting on a weathertight rubber 
mat. No. 1291 is a master lock switch, reciprocating type. After 
inserting key in lock, switch may be turned to right or left — ON 
or OFF, but key cannot be removed from switch in ON or OFF 
position. Write for data sheet on this complete line. 








EE NE 


Bas 


Kiecig 


DISTRIBUTED THROUGH ELECTRICAL WHOLESALERS 
HART & HEGEMAN DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U.S.A. 
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Fluorescent Lamp Diffusers: 


This fluorescent lamp light accessory, known as. the 
Fluor-O-Shield, is for use on all types of open lamp fixtures. 
It is stamped from one piece of light weight aluminum and 
finished in white baked enamel. It is easily installed and 
removed by means of two snap-on clamps. Present models 
may be installed on any standard 40 watt (48-in.) and 20 
watt (24-in.) fluorescent lamps. It casts no shadows but 
eliminates glare. Camfield Manufacturing Co., Grand 


Haven, Mich. 






CAMFIELD DIFFUSER 


Electronic Switch 


A new electronic 
switch, Model No. 
8336, with safety | 
factor, has been an-| | 
nounced. Operating ; | 
with 30 amps., it can [| 
also be used in the | 
presence of explosive | 
gases. It uses a relay | 
with contacts which | 
are hermetically seal- | 
ed. These switches are 
used primarily for 
pressureless limit 
switching, _—floatless 
control of liquid levels | 
and to eliminate con 
tact arcs and welds. | i 
United Cinephone UNITED ELECTRONIC SWITCH 
Corporation, 65 New Litchfield Street, Torrington, Conn. 
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Panelboards 


Panels are now available in this line, | 
with tugged built-in heavy duty toggle F 
switches for individual circuit control. 
Features are snap-action, double-break | 
switch with self aligning blade; current 
carrying parts of extra heavy gauge to 
carry the full rated 30 ampere current; | 

















a toggle switch to stand the off’s and on’s f 
of daily operation. The Wadsworth 
Electric Mfg. Co., Inc., Covington, Ky. } 


WADSWORTH PANELBOARD 
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Rectifier 


A new full wave, — 
copper oxide recti- 
fier, rated at either 
12 volts a-c and 50 
milliamperes d-c or 6 
volts a-c and 100 
milliamperes d-c has 
been added to- the 
line of “Coprox” 
rectifiers. It mounts 
on a single screw, is 
fully enclosed and - : 
sealed with a special plastic compound. Pre-soldered lead 
wires prevent overheating during assembly. Bradley 
Laboratories, Inc., 82 Meadow Street, New Haven 10, 
Conn. 





BRADLEY RECTIFIER 


Pressure and Deflection Pick-Up 


This _ deflection 
pick-up is a hermet- 
ically sealed electri- 
cal unit which trans- 
lates minute deflec- 
tions of pressure var- 
iations, applied to its 
plunger, into linear 
changes in its d-c 
output voltage. As 
its output is 75 milli- ee 0 
volts and its internal STEVENS-ARNOLD PICK-UP 
resistance less than 1 ohm, it may be connected directly 
to standard indicating instruments of a type that are rugged 
and portable. Several pick-ups may be connected together 
in parallel. Readings are obtained in the range of 0.0005 
inch to 0.1 inch movement of the plunger and response up 
to 100 cycles per second can be expected. Power supply 
may be 115 volts a-c or an 8, 12 or 24 volt battery. Results 
may be recorded on a continuous strip chart. Stevens- 
Arnold Co., Inc., 22 Elkins Street, South Boston, Mass. 





Center-Tap Resistor 


This new Type 
CAM center-tap re- 
sistor consists of a 
core, machined from 
a solid piece of stea- 
tite, upon which is 
wound a helical resist- 
ance wire element. 
Center and end taps TECHTMANN RESISTOR 
are half-straps_ se- 
curely clamped to-.the core, assuring mechanical rigidity 
independent of support by the resistance element. The tap 
assembly employs brass nuts and bolts and stainless steel 
lock washers. All parts are zinc plated. The CAM resistor 
is designed on the same principle as the AVW and NC 
type. Should a unit be overloaded and burn out, the coil 
can be removed and replaced in a few minutes by removing 
two nuts. Techtmann Industries, Inc., 828 North Broad- 
way, Milwaukee, 2, Wis. 
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Ti. finest Cast Bronze Bearings for Electric Motor maintenance 

are now available from stock, carried by Authorized Bunting 

Distributors throughout the country. Duplicating the original 

design they fit all popular makes of motors. Factory finished 

Bronze Bars for your custom made requirements. Ask your 

Distributor for Catalog. The Bunting Brass & Bronze Company, 
Toledo 9, Ohio. Branches in Principal Cities. 


BRONZE BEARINGS *& BUSHINGS x* PRECISION BRONZE BARS e 
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Foot Switch 


A new Time-O-Lite foot switch for use on drill presses, 
sanders, lathes, spot welders, jig saws, circular saws or 
any motor-driven equipment up to one horsepower. A 
neon pilot light on the foot pedal, inside the switch, shows 
where the pedal is in the dark. It operates on any a-c 
circuit. The switch incorporates a heavy duty snap-action, 
single pole, double throw switch. Silver contacts are used. 
Two black outlets, each with 1500 watt capacity, operate 
electrical equipment when pedal is depressed. One red 
outlet turns electric equipment off when pedal is depressed. 
Industrial Timer Corporation, 117 Edison Place, Newark 


5,N. J. 





INDUSTRIAL FOOT SWITCH 


Brush Tension Gauge 


A new brush tension gauge for 
quick and accurate setting of uni- 
form commutator brush spring ten- 
sion has been announced. It is 
equipped with a leather strap and 
hook as a convenient insulated con- 
nection between the brush and the 
gauge. To check and adjust the 
pressure of a brush, attach the hook 
to the brush, raise the brush slightly 
and insert a piece of paper between 
brush and commutator; pull the 
gauge upward; when paper can be 
freely withdrawn the pressure can 
be read on the gauge and adjusted 
accordingly. Gauges of two capaci- NATIONAL GAUGE 
ties are available—Model 06-BT, with a range of 0-6 lbs., 
2 oz. graduations and Model 009-BT, with a range of 0-10 
lbs., and 4 oz. graduations. National Electric Coil Company, 
794 Chambers Road, Columbus 16, Ohio. 


Radial Cone Loudspeaker 


Models RBP-12" 
and RBP-8 sound 
Projectors are infi- 
nite baffle housings 
for cone type loud- 
speakers designed 
for high quality re- 
Production of music. 
and speech. The 
baffle design pro-| 
vides low frequen- i ' 
cy response and UNIVERSITY LOUDSPEAKER 
both speakers are rubber-rim damped to eliminate mechanical 
resonance. Engineered for .360 degree sound dispersion, 
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they incorporate construction features that reduce undue 
sound concentration directly beneath the speaker. Recom- 
mended for use in factories, offices, night clubs and other 
locations where a single speaker is used for complete cover- 
erage. Projectors are water-shedding and can be used both 
for interior and exterior service. The height of RBP-12 is 
11 inches with a 27 inch diameter while the corresponding 
dimensions of the RBP-8 are 9 and 18 inches. University 
Laboratories, 225 Varick Street, New York 14, N. Y. 


Contact Resurfacing Tool 


A new mechanical tool for resurfacing all types of con- 
tact points and screws used in magnetos, distributors and 
other electrical units has been announced. The tool con- 
sists of a holding ring and revolving resurfacing plate. Old 
points are held in proper holes in the holding ring by a 
holding screw. The rotating resurfacing plate, equipped 
with a special abrasive disk, produces a clean square point. 
Each tool is equipped with two feeder gauges, two extra 
abrasive disks, and an electric drill adapter that replaces 
the handle for power operation. Edison-Splitdorf Corpor- 
ation, West Orange, N. J. 





- 


EDISON-SPLITDORF TOOL 


Portable Infra-Red Equipment 





Two new types of 
portable electric infra-_ 
red equipment have © 
been announced. Model 
W-6 has a round, all 
aluminum reflector, 24 
inches in diameter, 
which may be raised or 
lowered as_ required. 
An adjustable arm per- 
mits the direction of the 
reflector over an arc of 
180 degrees. It accom- 
modates six lamps. 
Model R-12, using 12 
lamps, is equipped with 
three toggle switches, 
permitting the opera- 
tion of one, two or three 
rows of four lamps each. 
The unit is designed to CARBOMATIC INFRA-RED UNIT 
accommodate up to three reflectors, of 12 lamps each, and 
to enable the user to make banks or tunnels of any design 
or shape. Both models use 124 or 250 watt size lamps. 
Carbomatic Corporation, 117 West 63rd Street, New York 
23:,8...2: 





neh 


147 





Housed in Aluminum 
and Supported 
by Aluminum Brackets 


@ Here’s Aluminum’s best known 
property—light weight—employed 
to full advantage. Bus bars, hangers 
and housings are all made of Alcoa 
Aluminum, thereby simplifying in- 
stallation and reducing the burden 
on supporting structures. 

Of equal importance to the elec- 
trical engineer, housings are non- 
magnetic and heat is dissipated 
rapidly. Alcoa Aluminum bus bars 
have high electrical conductivity. 





Indoor or outdoor substation, 
low capacity or high, Alcoa has 
the structural materials you'll re- 
quire. For quotations, call the near- 
by Alcoa sales office, or write 
ALUMINUM COMPANY OF AMERICA, 
2197 Gulf Bldg., Pittsburgh 19, Pa. 





« 
é pa 


Showing insulators supporting bus at junction box. 
Bus bars are 31/2" square Alcoa Aluminum tubing. 
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For use with radio | 
“Blind Landing” sys- 
tems, a new search- 
light type approach 
light for airports has 
been announced. It 
uses a 19-inch reflec- 
tor lens system with 
a special 250 watt 
lamp. The main beam 
has over one and one 
quarter million candle- 
power and ise aimed 
directly along the path 
of the incoming plane. 
Mounted in long rows 
on each side of the rs 3 
approach zone, and ; i | 
spaced 500 feet apart “~ “i a 
in the rows, the new | WESTINGHOUSE APPROACH LIGHT 
lights set up brilliant walls of light on each side of the ap- 
proaching plane. As each approach light has about the same 
candle power as an airway beacon, the 2500 foot rows of 
light provide over a half mile of direct visibility in the 
“soupiest” weather. Westinghouse Electric Corporation, 
Pittsburgh 30, Pa. 


Approach Light for Airports 





Temperature Control 


A new line of adjust- f= = 
able calibrated Cam-Stat © ~ a 
temperature controls © 
has been announced. 
Some of the advantages 
claimed are precise dial 
selection of the temper- 
ature control point with 
uniformity of dial ac- 
curacy in all units; no 
increase in space re- 
quired for mountings 
or in cost over other 
thermostats without cal- a 
ibrating dial; tamper- o | 
proof dial installation i se a 
preventing changing of CAM-STAT CONTROL 
adjustable range pro- 
vided at the factory and a ready adaptability to specially 
styled adjusting knobs and other design requirements. A 
wide choice of adjustable ranges is also available between 
minus 50 degrees and plus 600 degrees F., with differentials 
as low as 1 degree F. The Cam-Stat may be clamped on 
the tank or the element may be immersed in water. It has 
double break snap action contacts with a rating of 12 
amperes, 115 volts a-c or 28 volts d-c, available in S.P.S.T., 
S.P.D.T. or S.P.D.T.-independent circuit. Paul Henry 
Company, 2037 South La Cienga, Los Angeles 34, Calif. 








Self-Timing Interrupter 


This new self-timing interrupter unit is comprised of a 
glass-enclosed thermal element of the hot-wire type, a 
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ECI INTERRUPTER 


small power relay and a resistor when required, to properly 
apportion the flow of current between the thermal element 
and the relay coil. It can be supplied with a fixed, prede- 
termined rate of interruption or with an external variable 
adjustment. The fixed unit can be supplied in either open 
frame construction or in plug-in metal enclosures—dust 
cover or hermetically sealed. The adjustable unit is avail- 
able in plug-in dust cover enclosures only. It operates on 
32 volts d-c and 125 volts, 60 cycles a-c. It is recommended 
for warning signals, flasher lights, industrial controls, life 
testing circuits and process timing. Electronic Controls, 
Inc., 44 Summer Ave., Newark 4, N. J. 


Spot Welding Machine 


A new portable spot welding machine has been announced. 
To the cabinet is connected a pair of insulated, forged cop- 
per tweezers and a foot switch. It plugs into 115 volt, 
60 cycle power supply and may be adapted to 200 volt. 
With the use of the tweezers, the electrodes may be applied 
directly to the tiny parts to be joined. It probes for the 
parts, holds and bends them, and welds. The tweezer leads 
are flexible, plastic covered and 18 inches long. The 
tweezer tips may be shaped or filed to accommodate 
oddly formed parts. Where more pressur® is required, 
the tweezers may be removed and the machine connected 
to a drill press or hand arbor. Copper or copper alloy 
rods may be inserted as. electrodes with only the bottom 
electrode insulated. Tweezer-Weld Corporation, 280 Plane 
Street, Newark 2, N. J. : 





TWEEZER SPOT WELDING MACHINE 
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Nepcoduct 


‘Underfloor 
Dact System | 


National NEPCODUCT 
for underfleor power and 
communications wiring offers 
the following features: 
- @ Ready access for outlets 
@ Outlets of adjustable height 


@ Saddle supports 
level the duct 


@ Flexibility and ease 
of installation _ 


@ Maximum inside area 


Complete engineering data on request 


A recent installation 
at the Carnegie, Pa., 
branch of Joseph T. 
Ryerson & Son, Inc. 





National Electric 


citi CVRPVARATION 
Pittsburgh 22, Fa, 
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LIGHTING FIXTURE IN 
GRAIN ELEVATOR 


Is it true that a lighting fixture 

© approved for a Class 1 Group D 

location cannot be used in a grain eleva- 
tor?—E.S. 


A lighting fixture might be ap- 
e proved for both a Class 1 Group 
D and a Class II Group G location, but 
if the approval label states that the fix- 
ture is approved only for use in a Class 
1 Group D location it should not be used 
in a dusty location. The reasoning be- 
hind the requirement is based upon the 
ability of fixtures to dissipate heat. A 
device suitable for use in a Class II loca- 
tion must be able to operate when cov- 
ered by a heavy layer of dust without 
raising. the temperature of the dust 
blanket to or near its ignition point. 
Obviously this heat dissipation problem 
is not present in an atmosphere which 
contains explosive vapors or gasses, so 
a device suitable for a Class 1 location 
is not necessarily safe for use in a Class 
IT location.—G.R. 


MASTER FARM 
SERVICE 


— A Utility serves a farm customer 

at a (more or less) central pole, 
owned by the customer, from which he 
has installed overhead conductors to 
various farm buildings. The Utility re- 
quires him to provide metering facilities 
at the pole with fused, externally oper- 
able switch and equipment and neutral 
“grounds”. Each set of overhead con- 
ductors to the various buildings is to be 
of sufficient capacity to carry the load at 
each building, but each set is not the 
same size wire. Each building to be sup- 
plied will have a “Service Entrance” in- 
stalled to comply with code requirements 
for service entrances. 

To comply with the code, would each 
set of “Service Drops” require individual 
protection at the pole? Would any fuse 
or breaker protection be required at the 
pole?—L. A.W. 
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bey 


Answered by 


F. N. M. SQUIRES 
Chief Inspector 


New York Board of Fire Underwriters 


New York, N. Y. 


| QUESTIONS Of THe CODE 


A Section 2405 requires that an 
e over-current device shall be 
placed in each ungrounded conductor 
and Section 2434 requires that these de- 
vices shall be located at the point where 
the conductor receives its supply. 

We must also keep in mind that where 
a master service is involved, as at farm 
occupancies, Section 2306 states that the 
conductors running from one building 
to another, shall not be considered as 
service conductors. Therefore the Code 
seems to require that where master serv- 
ice equipment is placed on a pole serving 
farm buildings and where the conductors 
to the various buildings are only “of 
sufficient capacity to carry the load at 
each building” and are therefore not of 
a size to be protected by the service pro- 
tective device on the pole, they shall 
each be protected by proper capacity pro- 
tective devices. 

This of course, means a set of fuses 
or circuit breakers in a cabinet installed 








Back in the electrical contracting 
business again after three years ab- 
sence is Arthur H. Oksendahl of 
Rugby, N. D. Art went into the U. S. 
A.A.F. in 1942 as a turret and gun- 
sight maintenance man in a B-17 
heavy bombardment squadron. A 
year later he was released as an es- 
sential worker to build REA high 
lines. Before re-opening his own 
business in the fall of this year, he 
was instructing Navy _electrician’s 
mates at the North Dakota State 
School of Science at Wahpeton. 


and GLENN ROWELL 


Electrical Engineer 
Fire Underwriters Inspection Bureau 
Minneapolis, Minn. 





on the pole or in a building near the 
pole. Such an arrangement may be far 
from satisfactory after a short time if 
the maintenance is not good. 

It seems to this writer that a better 
arrangement could be made even though 
it might stretch some of the Code rules. 

Our inquirer states that the Utility 
requires metering and service equip- 
ment to be installed on the pole. All 
right, let’s put it there and have it of 
sufficient capacity to carry the entire 
load. The service switch would provide 
one master point of control and the pro- 
tective devices would provide a great 
deal of safety, certainly much more 
safety than if there was no service 
equipment on the pole. 

Then let’s use conductors to the vari- 
ous buildings of such capacities as will 
be provided with short circuit protection 
by the service protective devices, say 
one-third or one-quarter the capacity of 
the service protective devices but in no 
case less than No. 8... 

Then, treating these conductors to the 
various buildings as service conductors, 
let’s provide service equipment at each 
individual building. 

This arrangement would certainly 
be better than having “hot” unprotected 
and uncontrollable wires running around 
the farm yard with only a primary fuse 
for protection and it avoids placing 
fuses out in the weather, even though 
they may be housed in a _ cabinet.— 
F.N.M.S. 


OVERCURRENT 
PROTECTION 


QO The main service switch is 
© rated at 100 amperes and from 
this I plan to extend two sets of feeders. 
One set will consist of three No. 6 con- 
ductors which will run 50 feet from the 
service switch to a panel and the other 
set will be three No. 8 conductors that 
will extend about 20 feet to a panel. 
Will I have to provide fuses for these 
feeders at the service equipment, or may 
they be considered protected by fuses at 
their respective panels? —T.H.P. 
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Paragon 
300 


SERIES 


Now 


$107? ws 


MOTORED 


OPERATING 
ADVANTAGES 


Self-starting syn- 
chronous operation. 


2 Complete, self-oil- 

ing lubrication by 
patented capillary oiling 
system. 


Years of continuous 
and uninterrupted 
operation. 


4 Practically instan- 
taneous self-start- 
ing at full rated load. 


45 Gearreduction fully 
sealed to exclude 
dust and dirt. 


6 ‘ower power con- 
sumption. 


7 Underwriters’ ap- 
proved. 








Tie TOP’ VALUE 


in Time Switches 


Make bigger profits . . . reduce your 
service time on completed installations 
and build good will for your business... 
by using Telechron motored Paragon 
300 series Time Switches on all installa- 
tions of signs, commercial lights, window- 
lighting displays and other phases of 
electrical advertising. 

Increased volume and manufacturing 
efficiencies learned during the war per- 
mits a price reduction to $10.75 list on 
this service-proved . . . precision... . 
quality ON and OFF time switch. Now 
includes many improvements, one of 
which is the Telechron motor. Easy to 
install and set. Requires practically no 
service. Positively not affected by dust. 
Highest type of design and construction. 
Offered by pro- 
gressive sign and 
electrical supply 
jobbers at gen- 
erous trade dis- 
count. Write for 
complete bulletin. 
Available in 
SPST, SPDT, DPST 
at slightly in- 
creased prices. 





“Mr. Tops,”’ 
The Paragon 
Symbol of 
Top Quality. 


PARAGON ELECTRIC COMPANY 
710 OLD COLONY BUILDING 
CHICAGO 5, ILLINOIS 






aragon lea 


BUILOERS OF ELECTRICAL EQUIPMENT SINCE 1905 


A The answer to your question is 
e found under Section 2434. The 
first sentence of this section is as fol- 
lows: “Overcurrent devices shall be |o- 
cated at the point where the conductor 
to be protected receives its supply, ex- 
cept as follows:” Then under 2434-d we 
find the exception which covers your 
problem. This paragraph contains the 
following provisions: “If the smaller 
conductors have a current carrying ca- 
pacity at least one-third that of the con- 
ductor from which they are supplied, and 
provided the tap is suitably protected 
from mechanical injury, is not over 25 
feet long, and terminates in a single cir- 
cuit-breaker or set of fuses which will 
limit the load on the tap to that allowed 
by Tables 1 and 2, Chapter 10. Beyond 
this point the conductors may supply 
any number of circuit-breakers or sets 
of fuses.” In your case the shorter set 
of feeders would be permitted by this 
exception in the Code, but the longer set 
would have to be provided with overcur- 
rent protection at the service equipment. 
—G.R. 


MOTOR CIRCUIT AND 
CONTROL WIRES IN 
SAME RACEWAY 


QO “Does the Electrical Code per- 
© mit motor wires and’ control 
wires such as for Stop and Start buttons 
and any other automatic control, in the 
same conduit, for the same motor they 
control and also control wires for dif- 
ferent motors? Where will I be able to 
find this in the Code book?”—G.K. 


Yes. The Code permits both the 

e motor circuit and the motor 
control conductors to be run through the 
same raceway system including conduits, 
boxes, etc. This will be found in the 
second sentence of Section 3013 of the 
Code and also in the fine print note under 
Table 9, in which it is stated that if 
more than nine wires are needed between 











“When can we get it?”, asks Carl A. 
Wild (left), Wild Electric, Milton, 
North Dakota. J. L. Kertz, Reinhard 
Brothers, Fargo wholesalers, seems 
to be pondering the answer at recent 
Fargo meeting of North Dakota Elec- 
trical Contractors Association. 
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sure dependability 






for heavy-duty, shallow 






cup requirements 


USE THE BRYANT 


5861 


LINE OF SWITCHES © 


Bryant 5861 switches are built for heavy duty service in 
commercial and industrial installations where higher-than- 
usual loads are encountered. Shallow cups (only 114" deep) 
permit easy installation in conventional switch boxes. 

rugged meclanism insures trouble-free service. ““T”’ rated 
at 20 amps, 250 volts, they conform to Federal Specifications. 


Available in single-pole, double-pole, three-way and four- 
way types with brown or ivory handles and lock-type or 
momentary contact mechanisms. 






out dust 


















EASY WIRING—Top wired. 
Large, well-recessed binding 
screws make wiring easy. 












ELECTRIC COMPANY *~""™ 
| ae Devices from. 
laeinc vevicks BRI DGE PORT 


your Electrical 


CONNECTICUT 
. Wholesaler 
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Buy CHAMPION Fluorescent and Incandescent Lamps the same 
way you buy switches, plugs, or other electrical or mill 
supplies — from a nearby electrical or industrial distributor 
who knows your needs, is in constant touch with you, can 
serve you promptly, intelligently and economically. 


Champion Lamps are made and tested to provide the most 
efficient, low cost industrial light Back of them is an 
organization of specialists in industrial lamp manufacture 
and application, with trained lighting experts in the field to 
give you dependable, unbiased counsel on correct lighting for 
every part of your plant. 


It will pay you to standardize on Champion Lamps and get 
them from the local Champion distributor. 
May we put you in touch with him? 


Ask us to mail you the Champion Maintenance 
Manual. A. It contains a lot of usetul information on 
good lighting and how to get the best service out 
of your lamps. Just give us your name, position and 
company address and we'll send it by return mail. 


Lynn,  S setts 


LAMP co 





a OIVISION OF CONSOLIDATED ELECTRIC 









a motor and a controller, they may all 
be placed within the same conduit. 

If the control wires of more than one 
motor exceed nine, then they should 
not be run in the same conduit— 
F.N.M.S. 


REWIRING A 
DEPARTMENT STORE 
We are rewiring a fair size de- 


Q. partment store and are required 
to pull new feeders from the basement 
to fourth floor and provide 90 circuits 
on each floor. Due to remodeling, it és 
impossible to bring these new feeders up 
through the building in the space form- 
erly used, so it will be approximately 25 
feet from the proposed site of the new 
panelboards to the location of the exist- 
ing distribution cabinets. Now our ques- 
tion 1s this, can we place panels on each 
floor where the proposed feeders will be 
run and extend a wireway from the pro- 
posed panel to the existing cabinets and 
place in each wireway a single neutral 
of sufficient size to handle maximum un- 
balance of load and about half of the 
ungrounded circuit conductors, then we 
would place a neutral bus in the existing 
distribution cabinet and pick up the indi- 
vidual grounded conductors at that 
point.—E.D. 


This question can best be 
@ answered by quoting various 
sections of the Code which would be in 
conflict with such an installation. First 
Section 3881 limits any panelboard to 42 
circuits where one overcurrent device 
per circuit is used or to 20 circuits where 
two overcurrent devices are used for 
each circuit. Second, Section 3624 
limits the number of conductors within 
a wireway to 30 unless the conductors 
are for signal or control circuits. Third, 
Section 2104 requires that the un- 
grounded conductors of a multi-wire 
branch circuit have a potential difference 
between each other.—G.R. 



















J. S. Fly (left), WESCO, Fargo, 
N. D., gives P. A. Tangen, Pekin 
Farm Electric, Pekin, N. D., some 
idea as to availability of farm wiring 
materials and appliances. 
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1-ADEQUATE 


3-PERMANENT 
4-FLEXIBLE 


9-ECONOMICAL 


* ILLINOIS ELECTRIC PORCELAIN CO. 


Macomb, Ill. 
* SUPERIOR PORCELAIN COMPANY x UNIVERSAL CLAY PRODUCTS COMPANY 


* SPECIALTY PORCELAIN WORKS 
East Liverpool, Ohio 


Parkersburg, W. Va. 


ADEQUATE — has higher current carrying capacity. 
Home owners don’t suffer the inconvenience and ineffi- 
ciency of overloaded circuits and too few convenience 


outlets. 


SAFE — wires at all times rest in free air on porcelain 
insulating supports and in porcelain tubes through 
building members. Short-proof, shock-proof, rust-proof, 
corrosion-proof. 


PERMANENT — resists rust and corrosion, therefore 
these destructive agents that flourish in wet or damp 
locations need not be considered when porcelain wiring 
installations are made. This porcelain characteristic has 
been proved for more than 50 years from the first por- 
celain installations to the modern extensive layouts 
of today. 


FLEXIBLE — easy to extend systems and add circuits. 
Open feeders in basement are easily accessible. 


ECONOMICAL — adaptable to practically all wiring 
plans and layouts. In all wiring, adequacy can be ob- 
tained at low cost. Time is saved in making installations. 
Customer benefits through savings contractor makes 
and also because of the permanency, adequacy, and 
safety of porcelain. 


* PORCELAIN PRODUCTS, INCORPORATED 


Findlay, Ohio 


Sandusky, Ohio 


_MODERN PORCELAIN ‘PROTECTED WIRING SYSTEMS _ 
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FEDERAL 


OVERLOAD RELAYS 


STANDARD EQUIPMENT ON 





MAGNETIC 
MOTOR STARTERS 


Wherever overload protection is 
needed . . . whether on new or 
existing installations . . . Federal’s 
Overload Relays will provide. the 
“plus-margin” of dependability gen- 
erally associated with Federal prod- 
ucts. Naturally, these relays are built 
into Federal Noark Magnetic Starters 
... but remember, too, that they're 
available for your special appli- 
cations. Federal Overload Relays 
provide conveniently located load 
and. control circuit terminals, often 
making additional terminal blocks 
unnecessary. 





FOR FOOL-PROOF SAFETY EVERY TIME 
IN CUTTING MOTORS FROM THE LINE, 
THIS FEDERAL RELAY DOES THE TRICK 


WITH THOSE WHO KNOW— 
IT’S BOUND TO CLICK! 






DESIGNED FOR 
AUTOMATIC OR 
MANUAL RESET 





Diagram shown above 
illustrates Plunger 
(arrow) set for 
“gutomatic’” reset. 





Plunger is set 
for “hand”’ reset 
in above diagram. 


a 






FEDERAL ELECTRIC PRODUCTS COMPANY, INC. 
EXECUTIVE OFFICES: 50 PARIS ST., NEWARK 5, N. J. - PLANTS: HARTFORD, CONN. - NEWARK, W. J. 












FIXTURES FOR 
HAZARDOUS LOCATIONS 


QO In a recent issue it was stated 
© that one manufacturer had ob. 
tained an Underwriters’ approval of g 
lighting fixture for use in Class 1, Group 
A locations. In this plant we have Class 
1 Group A locations. Could I get in. 
formation on this fixture?—O.E.K, 


A We do not find any listing of 
e lighting fixtures for use in Clas 
1 Groups A or B. Several manufactur. 
ers have fixtures listed for Class | 
Groups "C and D, and for Class II 
Broups E, F and G. Some are for in. 
candescent and some for fluorescent 
lighting —F.N.M.S. 


TYPE S CORDS FOR 
PORTABLE LAMPS 


OQ “I have used ordinary type § 
© flexible cords for portable lamps 


of the Class I explosion-proof type on 
several installations and have considered 
it acceptable to the Code. Now, however, 
I have been told that lamps of this type 
must be connected by a three conductor 
cord. Is this a Code requirement?’— 
OCS. 


A The Code accepts the use of a 
e type S cord, but it must contain 
grounding conductor which must ground 
the guard housing. If you will refer to 
section 5022 of the N. E. Code you will 
find this ruling —G.R. 








Evert Kincaid, executive director; 
The Chicago Plan Commission, tells 
the Illinois Chapter, IAEI of the 
need for improvement to assure fu 
ture growth of the city. Particular 
emphasis was placed on housing 
plans. 
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GROUNDING 
CONDUCTOR 


In our territory the utility re- 
© quires that a ground wire be 
dropped from the neutral at the service 
pothead on a building service to a 
ground rod. Now, may I bring the 
grounding conductor out from the serv- 
ice equipment and attach it to this 
grounding wire leading from the service 
pothead to the ground rod, or may the 
grounding conductor between the service 
equipment and the ground rod be omitted 
entirely inasmuch as there would be a 
path to ground via the neutral conductor 
in the service raceway or cable to the 
pothead and then to ground on the 
special utility grounding wire?—J.T. 


This is a rather controversial 
e question as it is apparently 
pointed at the R.E.A. specifications. 
However, the N. E. Code contains 
the following requirements. Under 
Section 2591 we find the following sent- 
ence: “Except in cases of busbars, the 
grounding conductor shall be without 
joint or splice throughout its length.” 
Then under Section 2521: “The ground- 
ing of wiring systems, circuits, equip- 
ment, arresters, cable armor, conduit and 
other metal raceways as a protective 
measure shall be so arranged that there 
will be no objectionable passage of cur- 
rent over the grounding conductors. 
The temporary currents set up under 
accidental conditions, while the ground- 
ing conductors are performing their in- 
tended protective functions, are not to be 
considered as objectionable.” 

It would therefore be necessary to 
run a continuous grounding, conductor 
from the service equipment to the 
ground rod or grounding electrode used. 
Technically the Code would prohibit the 
grounding conductor being attached to 
the utility grounding wire, and if your 
alternate suggestion were followed the 
path to ground would not-only contain 
splices but also would conduct current as 
the neutral would carry all unbalanced 
load currents.—G.R. 


INTERIM AMENDMENT 
NO. 50 


Will you please advise me if 

there has been any change in 
Table 4 of the Code as revised by In- 
terim Amendment No. 50?—R.C. 


There has been no change to 

e Table 4 of the Code except the 
war emergency revision of Interim 
Amendment No. 50, which will cease 
to be in force on the effective date of the 
1946 Code which it is expected will be 
November Ist, 1946. The 1946 Code 
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Patent 
Applied For 


NO. 8000 
° 


INDIVIDUAL LAMP UNITS 

COMPLETELY WIRED AND 

ASSEMBLED Aaa 

18", 24", 36", 48", 72" or 96" am 
lengths Ai 


—=—, 


——— ey 


————— 
COUPLING 


FOR CONTINUOUS RUNS 


Use coupling instead of 
splice box end. You can 
mount back channels and 
couplings first, end to end, 
for full length of run. Then 
splice wires and snap cov- 
ers on. Sockets come back 
to back so overall length 
of run is only 3” more than 
combined length of lamps. 


Underwriters’ Approved 
—Union Wired 


Ask your Jobber 
for 
GARCY 


Adda-Sirip| 


GARDEN CITY PLATING & MFG. CO., INC. 


Ogden Blvd. & S. Talman Ave., Chicago 8, Ill. 


New York Office—600 Broadway 


Scuce 1898 
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Battery of EVER-LOK connectors on FEEDRAIL in textile plant 


EVER-LOK AUTOMATIC LOCKING 
RECEPTACLES, CONNECTORS & PLUGS 


Where uninterrupted service is vital, Ever-Lok 
connectors insure against faulty contacts, vi- 
bration and accidental separation. They are 
the preferred standard for the connection of 





























2-wire 3 pole EVER- 


high cycle tools and portable equipment. LOK with midget or 


Busman fuses. 


Locking is automatic-and-positive. Plugs can- 
not be inserted the wrong way. Steel clad, 
dust-proof, self-wiping and self-aligning con- 
tacts and positive grounding. 


EVER-LOK is made in 2, 3, and 4 pole, 10 to 
200 amperes and 2 to 11 pole for signal and 
control service. 





Available in the form of receptacles and plugs 
for outlet and conduit boxes, surface and EVER-LOK recepto- 
gang types, reverse and multiple circuit, _ . <les, also available in 
weathertight and for cord connectors and iatiail 
also many special modifications not listed 

in the R. & S. catalog. 


Ask for the 300 page R. & S. Catalog. 







Please address 


Stace 1902 Dept. No. A 





RUSSELL & STOLL COMPANY 


EXPLOSION-PROOF, WATER-TIGHT, INDUSTRIAL LIGHTING FIXTURES 
AND EQU NT. AUTOMATIC LOCKING “EVER LOK’ CONNECTORS 


125 BARCLAY STREET - NEW YORK 7, N. Y. 






Table No. 4 will be the same as the 
original Table No. 4 in the 1940 Code— 
F.N.M.S. 


THREE-WAY 
SWITCHING 


I am wiring a large store room 
© in which the ceiling and recep- 


tacles consist of twelve circuits and con- 
trolled from twelve 3-way switches in 
two panels. 

My intention was to install four 14-in. 
conduits between these panels containing 
nine No. 12 conductors in each. 

I was instructed to install a 24-in. con- 
duit to carry all 36 conductors which | 
think is contrary to the Code as these 
conductors are not classed as control 
circuits and are part of the lighting sys- 
tem and carry current. 

According to Chapter 37 Table 5 of 
Abbott’s Guide, more than nine conduct- 
ors are permitted in a single conduit for 
motor control circuits, stage pocket and 
border circuits, sign circuits, elevator 
control circuits, and signal and control 
circuits. 

I was a former electrical inspector and 
I think I am right in installing four 
14-in. conduits instead of a single con- 
duit. Am I correct?—L.]J.E. 


Of the three wires running be- 
e tween the two “three-way” 
switches of each circuit, only two are 
carrying current at the same time. 
Therefore heat would be produced in 
only two of them. It would therefore be 
permissible to count each three wires 
as two. Then, as we could take care of 
four 2-wire circuits (equivalent to light 
wires) in one conduit, we could use 
three conduits for the 12 circuits, plac- 
ing twelve No. 12 wires in a 1}-in. 
conduit. 
The Code certainly would neither re- 
quire nor permit all of the 36 wires to 
be run in one conduit—F.N.M.S. 














Chicago electrical inspectors Edward 
Hogan (left) and Harry Hayman in 
an anteroom huddle during recent 
Chicago conference of the Illinois 
Chapter, IAEI., 
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Quiet as a breath would aptly describe Jefferson 
Electric Ballasts. This is a quality made possible 
by advanced engineering technique combined with 
perfected large scale manufacturing methods. Cor- 
rectness of ballast design and uniform construction 
are other natural results of the research, special- 
ized experience, and material control that charac- 


terizes Jefferson production. 


Specify Jefferson Ballasts for your fluorescent. 


lamp installations and be assured of better light- 


ing performance. Secure complete engineering 
data by writing for Bulletin 441-FL. JEFFERSON 
ELECTRIC COMPANY, Bellwood (Chicago 
Suburb), Illinois. In Canada: Canadian Jefferson 
Electric Co., Ltd., 384 Pape Avenue, Toronto, Ont. 


miu. 





FLUORESCENT LAMP 


BALLASTS 
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HOT CATHODE BALLASTS 
The complete line of Jefferson Ballasts includes capac- 
ities and types for all commercially made fluorescent 
lamps. 





END OR BOTTOM LEADS 
Jefferson Ballasts are now available in two-lamp 
40-watt sizes, designed to bring leads either from 
ends or bottom. 





COLD CATHODE BALLASTS 
This Jefferson Ballast operates two eight-foot cold 
cathode lamps. 
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The importance of Electronic In- 
duction Heating to the metal-work- 
ing and metal-processing industries 
lies in its ability to handle heat- 
treating jobs faster, more efficiently 
and with greater precision than 
other methods—and usually atlower 
cost. Such equipment, using RCA 
Electron Tubes like the one illus- 
trated, has the following advantages: 
Speed: The work piece can be made 
to absorb efficiently as much as 5000 
B.T.U.’s per square inch of area, 
per minute—17 times the top figure 
for heat-transfer systems. 

Control: Through the proper selec- 
tion of power input, frequency and 
timing, and by energy concentra- 


INDUSTRY HAS A NEW FLAME 








How RCA Electron Tubes in Induction Heating 
Equipment are contributing to the mass 
production of higher quality metal products. 


tion, heating depth can be precisely 
controlled in surface-hardening and 
other heating operations. 


Concentration: The heating power 
induced in the work piece is de- 
rived from a coil that can be shaped 
to the work. Full power is concen- 
trated on the area under treatment. 
Accessibility: Surfaces ordinarily in- 
accessible to heat-transfer systems 
are readily heat-treated by the use 
of work coils shaped to interior or 
exterior dimensions. 

Versatility: Electronic Induction 
Heating has important advantages 
in most operations involving sur- 


face hardening, localized harden- 
ing, tempering, brazing, soldering 
and plating. It can undertake these 
at higher production rates, fewer 
rejects, generally lower costs. 


* * * 


Get the Facts: It will pay you to re- 
view the possibilities of Electronic 
Induction Heating now. We shall 
be pleased to place you in touch 
with reliable manufacturers who 
can show you how it is solving 
many ticklish problems in the metal 
industries. Just write RCA, Commer- 
cial Engineering Department, Sec- 
tion I-8C, Harrison, N. J. 


THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 


TUBE DIVISION 


RADIC CORPORATION of AMERICA 


HARRISON, WH. J. 
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PRACTICAL ARTICLES on the application, installation and maintenance of 


electronic apparatus in industry. 


from their experience to this department. 


ELECTRONICS 





Readers are invited to contribute items 
Articles used will be paid for. 





THE SERVO SYSTEM—PART II 


as a transformer, as shown in Fig. 

7 the rotor voltage will be at a 
maximum when their windings are 
aligned. If the rotor is moved as shown 
in Fig. 8, the rotor output voltage will 
be zero. This has a 180° ambiguity if 
only voltage is considered, for the volt- 
meters used are seldom phase-sensitive. 
If a three-winding stator is used, as in 
Fig. 9, it is obvious that the voltage 
across each of the coils is a function of 
the coupling between that coil and the 
rotor. The coupling will change for 


|’ the system is made to work 
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George O. Smith 


each position of the rotor, inducing a 
different voltage across the coils. 

This is a synchro generator. If this 
is connected as shown in Fig. 10, the 
rotors will tend to line up with their 
respective stators so that the angle in 
G will be equal to the angle in M. Turn- 
ing either rotor changes the coupling of 
that rotor to its stator, causing a shift 
in the current through the stators of the 
other synchro. Since the rotors are 
energized from the line, the shift in 
magnetic field causes the other rotor to 
move so that its own magnetic field 
aligns with the stator field. This is a 
simple synchro-system. The only dif- 
ference between generator .and motor is 
the inclusion of a damper in the motor 
to keep the shaft from “dancing” due 
to the a-c in the coils. The generator 
is usually turned by a heavy rotating 
member which effectively damps any 
unwanted oscillations. The motor, on 
the other hand, in a simple system 
never turns more than a light indicating 
dial and requires inertia damping. 

The simple system does not produce 
much torque, since the misalignment of 
the rotors produces a magnetic urge 
proportional to the deviation. When 
torque is needed, a control transformer 
and control rectifier drives a motor to 
produce whatever torque is needed. 

As shown in Fig. 7 and Fig. 8, the 
position of the rotor will dictate the 
voltage across the stator coils. Now if 
the motor rotor is not connected to the 
supply line, but to a sensitive voltmeter 
instead, the inter-action between gener- 
ator and motor does not exist. When 
the shafts are aligned as shown in Fig. 
10, but with the rotor disconnected, a 
maximum voltage will be found across 


the motor rotor. Turning this rotor 90° 
will reduce the voltage across it to zero. 
Turning the generator shaft will change 
this again, and the new zero-position 
of the motor shaft will be found 90° 
from the new position of the generator 
shaft. 

Motor and generator are alike elec- 
trically, and the control transformer 
differs from either only in the rotor 
winding. Since it is not intended to 
drive, the control transformer winding 
is made of many turns of fine wire so 
that the voltage set-up from stator coils 
to rotor coil will result in the maximum 
voltage across the rotor. The zero-angle 
of the control transformer is also meas- 
ured from a 90° angle with the rotor. 
All synchros are measured in terms of 
the angle between the rotor shaft and © 
the stator coil Sl. 

When the shaft of the generator sends 
forth data that disagrees with the posi- 
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CRESCORD 


CRESCORD comprises two, 
three or four flexible cop- 
per conductors, with color- 
coded, heat-resisting, rub- 
ber insulation under a 
tough, synthetic rubber 
jacket. It is flexible, highly 
resistant to abrasion, 
crushing, cutting, water, 
weather and sunlight. 


LONG SERVICE 
ON TOUGH JOBS 





Type S. CRESCORD has a 
heavy jacket for maximum 
life on portable drills, tools 
and industrial equipment. 


Type SJ CRESCORD has a 
lighter jacket for use on 
household and office appli- 
ances. It is made in sizes 


No. 18 and No. 16 AWG 


only. 


Type SV CRESCORD is a small, light, extremely flexible cord for use on 
household vacuum cleaners. It is made in Size No. 18 AWG only. 





CRESCENT 
WIRE & CABLE 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. 


















tion of the control transformer, the 
voltage difference on the rotor of the 
latter is introduced to an amplifier, 
Since this control transformer voltage 
output is again proportional to the angle 
of deviation, dropping in a smooth curve 
to zero as the agreement is reached, 
the voltage is amplified in a high-gain 
stage so that minute voltages appear 
strong. The output from the voltage 
amplifier controls the operation of high- 
current thyratrons, the output of which 
runs the drive motor until the system 
is in agreement. 

Since the control transformer is not 
phase sensitive, the amplifier is made 
so that the input from the control trans- 
former is compared to the supply line 
from which the generator rotor is 
driven. This eliminates the 180° am- 
biguity; also permits the use of a push- 
pull amplifier that will drive the motor 
in whatever direction is needed to satisfy 
the agreement between generator and 
control transformer. 

If greater accuracy is required, a 
second generator may be geared down 
from the driven mechanism, and work- 
ing in reference to a second control 
transformer geared identically to the 
first. If extreme precision is needed, 
a third generator and control trans- 
former system may be still high in gear 
ratio. When this is done, the high- 
geared system will produce several 
ambiguities, one for each gear-ratio. 
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However this is eliminated by the use 
of a small relay and rectifier across the 
low-speed control transformer. When 
the disagreement between generator and 
control transformer in the 36X system 
exceeds the ambiguous level, the volt- 
age across the 1X system control trans- 
former is sufficiently high to cause 
operation of the relay, thus switching 
the control amplifier and rectifier over 
to the 1X system. The motor then 
turns the mechanism to within the limit 
of the 1X accuracy, at which point the 
voltage across the control transformer 
is lowered to the relay “drop-out” point 
and the positioning system then contin- , 
ues on a 36:1 accuracy basis., Another 
set of generator, control transformer, 
and transfer relay would permit gearing 
to better than 1000:1 accuracy. This. 
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UORESCENT fixtures equipped with Certified Ballasts can do a lot to 
build customer good will. Because they mean satisfactory performance 
longer... fewer service troubles ... better lamp operation. 


Here’s why: 


1. Certified Ballasts are quality built ... made to specifications set up by 
foremost lighting engineers . . . to assure better lamp performance. 


2. Certified Ballasts are E.T.L. checked. Sample ballasts are thoroughly 
tested by famous Electrical Testing Laboratories, Inc., before they are 
certified as meeting Ballasts specifications. Random samples are period- 
ically rechecked at the Laboratory and at the factories. 


3. Certified Ballasts help assure top performance in fluorescent lighting 
units that use them. Leading fluorescent tube manufacturers recognize 
this—since with Certified Ballasts in a fixture, they will guarantee lamp 


performance. 
Whether it’s in a new fluorescent fixture or for replacement in existing equipment, 
the customer's interests... and yours... are best served by Certified Ballasts. 


e@ 
Certified Ballast Manufacturers 
Makers of Certified Ballasts for Fluorescent Lighting Fixtures 


CHICAGO TRANSFORMER CORP. GENERAL ELECTRIC CO. JEFFERSON ELECTRIC CO. 
3501 Addison St., Chicago, Illinois Specialty Transformer Section Bellwood, Illinois 
1635 Broadway, Fort Wayne, Ind. 
SOLA ELECTRIC CO. WHEELER INSULATED WIRE CO. 


2525 Clybourn Ave., Chicago 14, Illinois 378 Washington Ave., Bridgeport, Conn. 
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USE 
G-E HIGH QUALITY 
STANDARD SWITCHES 


G-E 2841, single pole; 
also double-pole, 3- 
way and 4-way types 
available—all with“‘T”’ 
rating for Type C loads 





Here are dependable switches that will fill all your needs 
—designed for easy installation and long service. These 
switches are completely insulated with Textolite. They 
have many features that will interest you. Look at the 
following list. 


Notable Features 


1. The box is made of Textolite. Strong with- 
out bulk. It is narrow and shallow to allow a 
maximum amount of wire room. Resists oil and 
moisture. 


2. Blades are securely anchored in Textolite 
blade carriers giving permanent alignment. Con- 
struction is simplified. There are no washers 
to absorb moisture. 


3. Contacts are correctly positioned by the box. 
Dust cover fastened to stay in place. 


4. Large binding screws for top wiring accom- 
modate No. 12 wire. 


5. Cross bar is securely fastened to box and 
has wide mounting ears. Provides correct align- 
ment. Ears are washer type and can be broken 
off to bush up switch when necessary. 


These high quality switches are neat in appearance, light 
in weight and highly resistant to breakage. They are avail- 
able with brown or ivory-colored handles. 


For further information see the nearest G-E Merchandise 
Distributor or write to Section D361-8, Appliance and 
Merchandise Department, General Electric Company, 
Bridgeport, Connecticut. 








accuracy is not absolute accuracy, but 
is a matter of 1000:1 times as accurate 
as the single speed system which will 
position mechanisms to better than one 
degree error between the setting of the 
control transformer and the generator, 

A multiple-control system becomes 
somewhat more complex. To control 
the mechanism from several stations, 
the simple connection between control 
transformer and the setting dial must 
be augmented. The control transformer 
is driven by a synchro motor, which js 
in turn driven in synchronization with 
the remote generators. This is shown 
diagrammatically in Fig. 13. Since gen- 





FIG. 13 
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erators and motors are all electrically 
alike, turning any one of them causes 
the rest to turn in sympathy. The syn- 
chro-motor (SM) turns the control 
transformer and the servo system takes 
over from there. The instantaneous 
position of the mechanism may be read 
from any position since they all follow 
the one that was turned. ‘A multi-speed 
system requires that the synchro equip- 
ment be duplicated for each position. 
The final member of the synchro 
family is the differential generator. The 
difference between the differential gen- 
erator and the motor, control trans- 
former, and generator is that the differ- 
ential has a three-winding rotor. This 
is diagrammed in Fig. 14. It introduces 
a differential in the system. If, for 
instance, the generator and differential 
are moved simultaneously, their differ- 
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‘BETTER LIGHTING PERFORMANCE 


ockric Performance Tested 





AIR-COOLED 
TRANSFORMERS 


Acme Air-Cooled Transformers for lighting load 
distribution from a power line provide for a sim- 
plified wiring plan and greatest economy. And, in 
general industrial and commercial power wiring 
systems, many economies can be realized through 
the use of Acme Air-Cooled transformers to trans- 
form at the point of use a high incoming voltage 
to the standard 110, 220 or 440 volts required for 
Operating motors and other equipment. No oil 
required. No maintenance. No specially constructed 
transformer safety enclosures. Available in sizes 
from 1/10 KVA to 75 KVA, auto and insulated 
types, single and three phase with primary voltages 
up to 2300. Write for bulletin 160. 


THE ACME ELECTRIC AND 
MANUFACTURING CO. 


CUBA, N. Y. 
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CERTIFIED 


a 


SPEC NO6 
HIGH PF 





3 LABELS 


to look for... 
ON FLUORESCENT LAMP BALLASTS 


@ A buyer's confidence in a product is often won by his familiarity with the labels 
it bears—because he recognizes the trade mark of an organization Jong established 
in its particular field. 

Thus, ballasts bearing the Chicago Transformer trade mark of manufucturing ex- 
perience, Plus the seals of two recognized testing laboratories, do much to win con- 
fidence for the fluorescent lighting equipment in which they are installed. 


C.T.C.— manufactured by Chicago Transformer 
E.T.L.— Certified by Electrical Testing Laboratories 
U.L.— Approved by Underwriters Laboratories 


... the three labels to look for on Fluorescent lamp ballasts 


CHICAGO TRANSFORMER 


DIVISION OF ESSEX WIRE CORPORATION 


war ADDISON STREET - CHICAGO Gs 


ence would be zero, and the motor then 
would not move. If the generator is not 
moved and the differential is turned, the 
motor moves so that the angle of the 
generator minus. the angle of the differ. 
ential equals the angle of the motor, 
The operation of the differential jg 
due to the three-pole rotor. These, in 
the zero position, match one rotor oi 
to each stator coil, producing a one-to. 
one ratio through the differential which 
makes the electrical tranfer appear as 
though the differential were not in the 
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circuit between motor and generator. 
If the differential is turned, however, 
part of the coupling is changed so that 
each stator couples to more or less of 
two rotor coils. This changes the 
relationship between the voltages along 
the generator output so that it appears 
to the motor as though the generator 
were turned by a corresponding angle. 
In effect, the differential acts in much 
the same way as the differential gearing 
on an automobile, with the difference 
that electrical wiring replaces the shafts 
as in Fig. 16. 
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Additional refinements and complex- 
ities exist, the limit of the arrangements 
and possibilities of combining the ele- 
ments of the synchro family is far 
beyond any discussion. Whether posi- 
tioning overhead cranes or cutting com- 
plex castings from a master pattern, 
the synchro and the servo system is 
efficient and accurate. 








Prosperity smiles depict rural farm 
wiring market thoughts of North Da- 
kota electrical contractors (L to R) 
A. V. DuVall, DuVall Electric Co. 
New Rockford; Walter Goss, Goss 
Electric, Hunter; and H. K. Junge 
Junge Electric, West Fargo. 
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STYLED TO SUIT any type of interior con- 
struction and finish. Models range from 
sleek ultra-modern to classic period designs. 


yW TAL 
- conTINEN J 


2 MOUNT TERnow 
TIME-CHime ~ 


WIDE CHOICE OF MODELS to suit every 
taste. Variety of styles, shapes, and sizes 
from small kitchen chime listing at $2.95 


to elegant, hall-clock-chime combinations 
at $49.95, 
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‘an ELECTRIC DOOR CHIME 


With pamcoore nower unit! 


























BUILT TO LAST, the door chimes you can 


install and forget. Precision-built, 


closed working parts, sturdy chassis, life- | 
time plastic, brass, and steel exteriors. 





TRANSFORMERS AND PUSH 
BUTTONS, TOO. NuTone offers 
you the whole door-chime “‘pack- 
age.’’ Three types of 10-volt 
transformers; four new push but- 
tons—round and piano-key types. 


Here’s engineering you’d hardly expect in mod- 
erately priced door chimes! Standard on six 
NuTone models, this power-unit innovation on 
which U. S. and foreign patents are pending 
offers you these exclusive advantages: 


SELF-CONTAINED — no parts to go astray, 
an integral unit that’s “all there”—all the 
time! 

COMPLETELY SEALED—prevents entrance 
of dirt and dust into moving parts, the great- 
est single cause of operating failure. 


EASILY REMOVABLE—loosen two screws 
and unit lifts off—chime stays on wall. Easy 
to service although the need for repair is un- 
likely... the unit on test having been op- 
erated perfectly 392,000 times—almost 180 
years of average, six-time-a-day home use! 


Precision-made, long-lasting, easy-to-serv- 
ice NuTone Chimes cost you less in the long 
run, are the kind most people want. Write 
today for full information. Address your 
nearest NuTone office. NuTone, Incorporated, 
Merchandise Mart, Chicago 54, Ill.; 200 Fifth 
Ave., New York 10, N..Y., or 931 East 31st St., 
Los Angeles 11, Calif. 





EASY TO INSTALL—a screwdriver job 
en- that’s done in a jiffy. Especially if you 
provide for the chime in your general wit. 
ing scheme. 





WORLD'S LARGEST MAKER OF DOOR CHIMES 
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THAT BUYERS OF 
ss, LIGHTING 


WANT IN THEIR 
BUSINESS 


IT'S PROFIT ABLE 
TO SELL 










































FORM KAZ—SYNCHRONOUS MOTORS 
T i MAM is S WwW i T Cc H E S SILVER CONTACTS 


Six levers are provided for a maximum of 3 daily "on" and 
sas) ina : alee “off operations. Accurate timing is obtained by turning 
Whether it's utility lighting, advertising the minute hand reset staff on the 24 hour dial. If desired 


the time-switch can be manually operated without affecting 


lighting, OIF da protective lighting installation, subsequent operations. Available in a wide variety of com- 


binations providing two-circuits, duplex, and outdoor 


each has a definite purpose for a definite — switches; also with Sunday and holiday omitting device, as 


well as advance time cutoff. The KAZ Astronomic Dial 


time—and it's important that the “on” and Time-Switch functions to close the circuit at sunset and 


open it at sunrise, or the "off" operation may be set at 


“oft” time be accurate. any time between 9:30 P.M. and 2:15 A.M. 


’ , FORM VSWZ 
You can sell this accuracy with AUTO- — syncnronous motor 


MATIC CONTROL for every lighting. job. WITH CARRYOVER 


Synchronous timing is combined 


The men who invest in lighting installations _ with reserve spring clock opera- 


tion, providing continuous op- 


see that in eliminating the human element eration during current inter- 


ruptions up to ten hours. This 


and installing SANGAMO TIME SWITCHES _ entirely automatic carry-over 


eliminates the necessity of re- 


they gain dependable control. setting the dial after current 


interruptions, and insures ac- 
curate timing under all condi- 


Write for our catalog — it'll give you full _ tions. ia with Astro- 
nomic Vidi. 
details. 













ASTRONOMIC DIAL: Both of the Sangamo Time Switches 
shown here are equipped with Astronomic Dials. These 
dials enable "on" and "off" operations in accordance 
with sunset and sunrise. 













SANGAMO ELECTRIC COMPANY [721331 
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IN THE NEWS 





SURVEY SHOWS 
MANUFACTURERS NEED 
PRICE INCREASES 


The electrical manufacturing industry 
will require substantial price relief under 
the provisions of the administration’s 
new wage-price policy. First replies 
to a questionnaire distributed to the in- 
dustry by Electrical Contracting reveal 
that producers cannot absorb the large 
increase in wage and material costs 
stemming from the new policy without 
prices higher than those prevailing in 
early 1941. The same manufacturers 
feel that if they are to meet the terms 
of the President’s recent executive order, 
further wage increases are inevitable. 

Immediately upon announcement of 
the new wage-price policy, Electrical 
Contracting wired a series of questions 
to manufacturers of electrical products 
in order to determine its effect of the 
policy on the industry. When completed, 
the inquiry will disclose the increase 
in cost of labor and materials since the 
start of 1941, the extent to which pro- 
ducers estimate costs must still advance 
as a result of the administration’s efforts 
to raise the general wage level, and the 
magnitude of the price increase required 
to assure even the low minimum profit 


rate permitted under price control. 

Replies to the survey have started to 
pour in, and the nature and magnitude 
of the serious pricing problem facing 
the industry is already clear. Hourly 
labor costs have risen anywhere from 
15 to 65 percent. Moreover, the cost 
of materials has climbed steadily up- 
ward,, again largely the result of the 
general wage advance throughout the 
economy. In some instances, material 
costs have jumped as much as a third, 
although an advance of around 15 per- 
cent apppears to be more typical. 

In the face of these higher costs, prices 
of most electrical goods rest where they 
were more than five years ago. Even 
without piling further advances in wage 
and material costs on top of those which 
have accrued since early 1941, many 
producers feel increased prices are 
essential if they are to realize the limited 
profit permitted. 

The industry feels to a man that fur- 
ther wage increases are inevitable as 
a result of the new criteria established 
by the President. Tremendous pressure 
will develop for further wage increases. 

A wide disparity exists in the pay 
advances different electrical goods pro- 
ducers believe may be required to ful- 
fill the administration’s edict. Some 
estimates run higher than 20 percent, 
a few who have already granted sub- 








"4 


stantial pay advances in recent months 
think it may take 5 percent or possibly 
less. Until a full report is in, a signifi- 
cant average cannot be struck. . 

Electrical goods producers surveying 
the position of their raw material sup- 
pliers foresee them facing similar wage- 
price problems. The end result is re- 
flected in a unanimous agreement that 
material prices also must give way. 
Many companies estimate an increase of 
about 10 percent, although advances 
of as much as 20 percent are expected 
by some. 

In his testimony to the House Bank- 
ing and Currency Committee, Chester 
Bowles, the new Economic Stabilization 
Director, singled out the metal using 
industries as the one sector of the econ- 
omy in particular need of price relief. 
Electrical goods manufacturers fall 
within this group. 


LOCAL CONTRACTORS 
SUBJECT TO 
WAGE-HOUR LAW 


The decision of 


Supreme Court 


January 28, 1946, in the case of Roland 
Company v. Walling etc. 
expands 


Electrical 


materially law 


wage-hour 





E Wsnarae. es 7° 
"There was the nicest man here today, dear, and | let him wire the place for electricity." 
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@® provides the simplest, quickest means 
Ee determining circuit conditions, loads 

/taken by motors and other electrical 
/ equipment — all during normal operation 
_ without circuit interruption, The clamping 
jaws are simply placed over the conductor 
or bus, and current reading taken. 


27 meters in one — with selected AC 
and DC voltage, current, and resistance 
ranges. With DC voltage sensitivity of 
| 20,000 ohms per volt, it is ideal for testing } 
oe photo-cell and sensitive relay circuits, , 
‘alarm systems, electronic equipment etc., 
as well as small motors and controls, light- ? 
ing circuits, etc. Can be used with current 
transformers and voltage multipliers. 


¢ direct-reading, pocket size meter cali- 
brated to measure light values in foot- 
candles, and in “seeing tasks”. Equipped i 
with the WESTON VISCOR filter, it : 





measures all light values direct, without ( 
‘ correction factors. Models for other ae 
\ requirements, ; 
: ; 
\ 
ch \ li 
tl 
(model \ For complete information on these, and al 
¥ \ other time-saving WESTON instruments th 
~~ \write . . . Weston Electrical Instrument ci 
~~ ‘Corporation, 1672, Frelinghuysen Avenue, eC 
~~ Newark 5, New Jersey. pl 
a x of 





Albany - Atlanta - Boston - Buffalo - cca “Cincinnati Cleveland - Dallas - Denver - Detroit - Jacksonville - Knoxville - Los Angeles - Meriden - Minneapolis - Newark New as 


Orleans - wed wool Philadelphia - Phoenix - Pittsburgh - Rochester - San Francisce « Seattle « St. Lovis ee Ltd., Powerlite Devices, Ltd. os 
a Tl 
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coverage according to a review of the 
case by the NAM Law Department. 

In the subject case, the court con- 
sidered the question of whether em- 
ployees of the company in Baltimore, 
Md., whose primary work consisted of 
the repair of electric motors and other 
electrical equipment used and consumed 
by manufacturing companies only in the 
State of Maryland, were engaged in 
commerce or in the production of goods 
for commerce and if so, whether they 
were exempted from the wage and hour 
provisions of the Act under section 
13(a) (2). That section provides that 
the wage and hour provisions of the 
law “shall not apply” to “any employee 
engaged in any retail or service. estab- 
lishment the greater part of whose sell- 
ing or servicing is in intrastate com- 
merce.” 

In concluding that the equipment re- 
pair work was production of goods for 
commerce under the act, the court 
relied upon the language which states 
an employee is so engaged when work- 
ing at “any process or occupation neces- 
sary to... . production.” Concerning 
this definition the court stated: 

“.,. This does not require the em- 

ployee to be employed even in the pro- 
duction ‘of an article which itself 
becomes the subject of commerce or 
transportation among the several states. 
It is enough that the employee be em- 
ployed, for example, in an occupation 
necessary to the production of a part 
of any other articles or subjects of com- 
merce of any character’ which are 
produced for trade, commerce or trans- 
portation among the several states .. . 
There may be alternative occupations 
that could be substituted for it but it is 
enough that the one at issue is needed 
m such production and would, tf 
omitted, handicap the production.” (Last 
emphasis supplied). 
; Although the disjunctive term “or 
is used to link the words “service” and 
“retail” for purposes of the exemption 
(which fact has caused many employers 
to conclude that two distinct exemptions 
Were provided (1) for “retail estab- 
lishments”, and (2) for “service estab- 
lishments”) the court concluded that 
the exemptions were limited to sales 
and services “to ultimate consumers of 
them for personal rather than commer- 
cial purposes.” In effect, therefore, the 
court combined the exemptions by ap- 
plying dictionary and other definition 
of retail” to “service” the greater part 
of which “is in intrastate commerce.” 

The decision will have far-reaching 
effect. Practically every type of con- 
tractor performing “local” services for 
‘ommercial companies engaged in pro- 
duction might be expected to be treated 
as covered by the act. These would seem 
oma painting, cleaning, and elec- 

a contractors, as well as contractors 


JI 
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Attending the Illuminating Engineering Society’s East Central Regional 
Conference in Philadelphia January 31—February 1 were nationally 
prominent members (Il. to r.) A. D. Hinckley, Executive Secretary IES, 
New York; A. H. Manwaring, Chairman, Philadelphia Section, Phila- 
delphia, Pa., A. F. Wakefield, national President, IES, Vermilion, Ohio; 
and Arthur A. Brainerd, Regional Vice-President, East Central Region, 
IES. 





furnishing uniforms, laundering, clean- 
ing and catering services for companies 
whose employees are engaged in pro- 
duction. Other workers apparently 
brought under the act by the decision 
are automobile mechanics who rebuild 
motors for other dealers or who per- 
form work for commercial operators 
such as traveling salesmen, farmers and 
bus and truck operators. 

Moreover, the court’s limited defini- 


tion of “retail establishment” may now 


bring under the act’s coverage large 
classes of retailers whose sales are 
clearly intrastate in nature. These would 
seem to include coal dealers who sell 
coal to commercial users such as hotels, 
apartment house and office building 
operators; lumber and building material 
retailers who sell to building and other 
contractors for use in erecting buildings 
or other structures for sale; and all 
other retailers selling goods on the in- 
dustrial or business market as distin- 
guished from the individual consumer’s 
market such as office furniture. 

It would be unrealistic to assume that 
the working hours of intrastate service 
and retail establishments have been set 
in conformity with the maximum hour 
provisions of the wage-hour law. In 
order to meet customer demands, local 
stores and service establishments gen- 
erally remain open 6 days each week, 
and the normal working hours of sub- 
stantial numbers of workers exceed 40 
hours. Any firm that has not followed 
the practice of paying overtime in ac- 
cordance with the requirements of the 
wage-hour law may now be subjected 
to employee suits for underpayments, 
double damages and attorney fees ex- 
tending back to 1938 unless the period 
has been shortened by an applicable state 
statute of limitations. 


This same class of employers have 
the prospect of being required to read- 
just wage-rate schedules under proposed 


‘amendments to the law which would 


establish a 65-cent minimum wage im- 
mediately and a 75-cent minimum at a 
later date. This obligation to pay 
higher wages would be imposed with- 
out reference to the ability of the newly 
affected companies to absorb added pay- 
roll costs. Moreover, unless the hear- 
ings before committees of the House 
and Senate are reopened, any higher 
minimum wage enacted would be im- 
posed upon a large segment of business 
without the affected employers having 
been given an opportunity to be heard 
—and of course, without the Congress 
being apprised of the overall effect of 
legislation which it might adopt. 

Because of the court’s action, it is 
imperative that Congress obtain many 
more facts before acting upon the Pep- 
per and other: proposals to increase 
minimum wages under the law; but 
should enact without further delay a 
reasonable statute of limitations with 
a provision to protect from retroactive 
liability all firms affected by the Roland 
Electrical Company case. 


LIGHTING EXPOSITION 
PROGRAM 


A full parade of What’s New in 
Lighting plus a Conference Program 
together with many of the indus- 
try’s outstanding authorities on engi- 
neering, contracting, installation, mer- 
chandising and selling is assured 
visitors to the International Lighting 
Exposition next April 25-30 at the 
Stevens Hotel. 
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Rudolph W. Staud, Program Chair. 


man, has announced the complete pro- 


gram of ‘subjects and speakers for the 
FULLMAN conference sessions. These conferences 
are to be held the mornings of Friday, 
Saturday, Monday and Tuesday, April 


26, 27, 29, 30. Exposition will be open 

Pp R db D U T S 12 noon to 6:00 p.m. Friday, Saturday, 

Sunday, Monday and Tuesday, April 

26-30, with a preview for electrical 

: yo A x wholesalers on Thursday afternoon, 

4M FLOORBOXES *# LAT Ri WIRING SPECIALTIES April 25. The program, as released by 
the Committee is as follows: 


April 26, Forum on New Lighting 
Trends and Methods 

“What’s Ahead in Industrial and 
Commercial Lighting” by S. B. Wil- 
liams, Editor, Electrical World 

“Some Fundamentals of Good Light- 
ing” by Ward Harrison, Director, 
Engineering Division, General Electric 
Company, Cleveland 

“Lighting Research and the Future” 
by Samuel G. Hibben, Director of Ap- 
plied Lighting, Westinghouse Electric 
Corp., Bloomfield, N. J. 


April 27, Lighting Sales Forum for 
Electrical Contractors 

“A Program for Developing More 
Lighting Sales” by W. H. Robinson, 
Jr., Manager, Advertising Division, 
Lamp Department, General Electric 
Company, Cleveland 

“Fluorescent Lighting Maintenance 
as a Basis for Increasing Sales” by 
Harris Reinhardt, manager, Commer- 
cial Engineering Dept., Sylvania Elec- 
tric Products, Inc., Salem, Mass. 

“Practical Sales Methods for the 
Electrical Contractor” by S. C. Sachs, 
S. C. Sachs Co., St. Louis 


April 29, Lighting Industry Round 
Table 
“What new methods and materials 
for technical and sales training are now 
or will be available”. Participants—S. 


Latrobe Products 
Move Quickly 


You'll not find any slow pokes or shelf warmers among Latrobe 
Products. They move right out to the job—and every installation 
makes new friends. This quick turnover means bigger profits. Better 


check your stock. 


a - No. 284 Nozzle with 
eendncy-dhlieeraipeed No. 200 Cover Plate 


Pipe or Conduit Hanger Duplex Receptacle Nozzle with '2” brass 
Convenient and dependable for hanging pipe pipe extension. Very neat and compact. 


on conduit 12”, 34” and 1” to steel beams 
No. 330 


up to 3%” thick. 
Utility Outlet No. 252-R Floor Box 


~ anpeior ot io. use - anes = A two-gang box with No. 208 Receptacle in 
aseboards, show windows and other instal- ” 

lations free from moisture or mechanical SSR, “SNe Ree Sas See He" Sas 
injury. brass plug.—the other 2”. 








Bull Dog Insulator 
Support Keystone Fish Wire 


Just the thing for fastening porcelain or Flat steel wire of high grade quality. Ten 
glass insulators to exposed steel framework. sizes. Coils 100 ft. up. 
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Warren H. Erdman of Line Material 
Company pointed out the new features 


FULLMAN MANUFACTURING CO. |BPRGR ie Sth ee 
LATROBE . . . PENNSYLVANIA ieee 


February 1. 
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AmerTran Transformer 


could bear this label!, 


ARE in designing and building the cores 

of. large AmerTrans results in reduction 

of generated heat and noise, and in overall high 
mechanical strength and uniform flux density. 


Care in maintaining corner “squareness”; in 
eliminating air gaps; in minimizing punch 
burrs; in shearing tool maintenance—keeps 
exciting current down, and core losses very 


Take Core Stacking 
for example 


low. Highest quality laminations are coated 
with special flashed on mineral enamel—resists 
high temperatures, is very thin and resilient. 


Clamps are designed for uniform pressure. 
Clamp bolts are carefully insulated from lami- 
nations. Care is exercised throughout—the same 
care which has played so large a part in main- 
taining AmerTran’s leadership for 45 years. 


MANUFACTURING since 1901 AT NEWARK, N J 


Pioneer Manufacturers of Transformers, Reactors and 
Rectifiers for Electronics and Power Transmission 





Electrical Contracting, March 1946 











THE AMERICAN TRANSFORMER _Pompany ra 
178 Emmet Street, Newark 5, N. J., 
Gentlemen: 
Send me 4-page Bulletin No. 451-01, containing descriptions and 
prices of AmerTran Portable Testing Sets. 





TITLE 
COMPANY 
STREET NO 














ZONE__STATE___- __ 
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Why it will pay you to try 
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Main Control Switchboard for 
power and light company. Fully en- 
closed; dead-front; circuit-breakers 
throughout. All panels individually 
hinged. 





] Exceptional Engineering Service. The wide experience 

of our Engineering Department has included the most diffi- 
cult problems of switchboard design. We can send an engineer 
to combine our experience with yours, in planning a job. 


6) Highest Standards. The wide preference for Pelham 
“#@ Switchboards is largely due to the knowledge of electrical 
engineers that “Pelham” on a board definitely guarantees the 
best of materials and workmanship. 


3 Unusual Cooperation. We take full responsibility for 
@2 meeting all specifications of architects and engineers, as well 
as municipal, state, or federal requirements. Our deliveries are 
made when promised. 


PELHAM ELECTRIC MANUFACTURING CORP., ERIE, PA. 





SPECIALIZED DESIG 





NEXCELLED QUALITY 
SWITCHBOARDS ° PANEL BOARDS ° SWITCH GEAR AND ACCESSORIES 





















Contractor H. C. Adolphsen, Mil. 
waukee, Wis., discusses systematic 
pricing methods with Wm. G. Hazel, 
Henderson-Hazel Corporation, Cleve. 


land, Ohio. 





R. Naysmith, Chairman, Industrial and 
Commercial Lighting Equipment Sec- 
tion, NEMA; F. M. Spaugh, Chairman, 
Floodlighting Section, NEMA; A. F. 
Dickerson, Chairman, Street and Traf- 
fic Safety Lighting Bureau, NEMA; A. 
F. Wakefield, President, Illuminating 
Engineering Society; Henry Steinmetz, 
Chairman, Better Light Better Sight 
Bureau; J. S. Schuchert, Chairman, 
Sales Personnel Committee, Edison 
Electric Institute; G. B. Roscoe, Direc- 
tor, of Public Relations, NECA; C. G. 
Pyle, Managing Director, NEWA; 
Harold H. Green, Advertising Division, 
Lamp Department, General Electric 
Company, Cleveland; D. W. Atwater, 
Manager, Commercial Engineering 
Dept., Westinghouse Electric Corp., 
Bloomfield, N. J.; and Garlan Morse, 
Lamp Merchandise Manager, Sylvania 
Electric Products, Inc., Salem, Mass. 


Monday Evening—Annual President's 
Night and Electrical Industry Din- 
ner, Chicago Section, IES, Stevens 
Hotel. 

April 30, Forum on Lighting Service 
and Lighting Application 

“How a utility lighting program can 
improve public relations and build cus- 
tomer good will” by I. L. Illing, Assist- 
ant sales Manager, Wisconsin Electric 

Power Company, Milwaukee; H. A. 

Stroud, Sales Promotion Manager, 

Monongahela Power Co.; and R. W. 

Butts, Lighting Director, The Ohio 

Public Service Company, Elyria, Ohio 

“How manufacturers’ data sheets and 
specification sheets may be more effec- 
tively used in a utility lighting pro- 

gram.” The Utility Viewpoint by A. A. 

Brainerd, Illuminating Engineer, Phila- 

delphia Electric Company and James 

J. Oberhausen, Illuminating Engineer, 

Commonwealth Edison Company, Chi- 

cago and the Manufacturers’ Viewpoint 

by H. P. Steele, vice president, Ben- 
jamin Electric Mfg. Co., Des Plaines, 

Ill. and W. P. Lowell, Jr., Chief Eng- 
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neer, Lighting Fixture Division, Syl- 
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Where Heat and Fumes are a problem - 


ROCKBESTOS 
ce A.V. C. 


Gives Trouble-Free 
Performance 















c 
t ig 
e stur - 

jated e V ture added = d asbestos Ww 
Elec. Cod ane me as & Impres orn acy out, crack, flow, 
maximum OF(>30°F.) 3° tion that won't praid 
1 ; puro. s braid, 
t insulation y nd ot of gnated asbe ee oistures 










e im- of 1 
+ nsuiation, One 
— ere 






























10 
ed asbes me sev 
; inst wit heat, mpounds, Jor chbestos 
ie resisting - ctor-heating 
moist’ d con j 

thst 
will wi 












When planning wiring jobs in which power, 
control or lighting circuits are exposed to high temperatures, 
corrosive fumes or other severe conditions . . . insure against 
premature wire-failure by specifying permanently insulated Rock- 
bestos A.V.C. 


These heat and flame resistant wires and cables have an impreg- 
nated asbestos insulation that takes the withering heat of 230°F., 
without baking brittle, cracking or flowing. It won’t rot or swell 
under exposure to sulphurous corrosive fumes, oil or grease. It 
won't burn. And it gives you greater current carrying capacity. 















There’s a complete line of 125 permanently insulated Rockbestos 
wires, cables and cords — including everything from magnet 
wire to single and multi-conductor power cables ia circular mil 
sizes — National Electrical Code Types — and All-Asbestos con- 
structions. Write for a catalog, samples and recommendations. 


ROCKBESTOS PRODUCTS CORPORATION 
202 Nicoll St., New Haven 4, Conn. 


ROCKBESTOS A.V.C. 


~ 
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The Wire with “notseestos: 


NEW YORK BUFFALO CLEVELAND 
LOS ANGELES SAN FRANCISCO 






Permanent Insulation 














CHICAGO 
SEATTLE 


PITTSBURGH ST. LOUIS 
PORTLAND, ORE. 
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It takes Genuine Wagner Parts 


to retain the high quality of 


Wasner Motors 


ARE AVAILABLE 
at 325 authorized 
service stations dis- 
playing this sign > > 
Wagner designs and builds each 


motor part to assure dependable 
service for which Wagner motors 


>. 


—_————— 


| eee | 


AUTHORIZe, 


Wagner 
Electric Motor 


Repair Parts 
<a 








are world-famous. When it’s a 
Wagner motor, be sure to put in 
genuine Wagner motor parts. 








Dependable switches with 
silver contacts. 


Correct- 
grade 
brushes as- 
sure new 
motor per- 
formance. 





Rigid, lightweight, one- 
piece brush-holder as- 
semblies have carefully 
selected 
springs to as- 
sure proper 
contact be- 
tween brushes 
and commu- 
tator. 








Commutator 
originally de- 
signed as an 
inherent part 





of the motor. 


Nonhardening 
wicks of pure wool 
which actually fil- 
ter the oil. 





Full-finished bi- 
metal bearings 
ready to install. 
May be had un- 
bored for under- 





sized shafts. 





M46-8 








Ask for Catalog MU-40. Every repair shop 
needs one. It helps you determine the catalog num- 
ber and price of Wagner motor parts. 


Wagner WE Electric 


6413 Plymouth Avenue ¢ St. Louis 14, Mo., U.S.A. 
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vania Electric Products, Inc., Ipswich, 
Mass. 

“The trends in lighting equipment 
design and lighting practice as revealed 
by the exhibits at the International 
Lighting Exposition.” by Marshall N. 
Waterman, Electrical Testing Labor- 
atories, Inc., New York, and B. J. Jen- 
sen, Assistant General Lighting Rep- 
resentative, Public Service Electric and 
Gas Company, Newark, N. J. 


RESIDENTIAL WIRING 
HANDBOOK READY FOR 
DISTRIBUTION 


The “Handbook of Residential Wir- 
ing Design,” a 32-page handbook pre- 
pared by the All-electrical Industry 
Committee on Interior Wiring Design, 
representing ten leading trade associag 
tions and technical societies in the elec- 
trical field, is now off the press. 

A companion piece, the “Handbook 
of Farmstead Wiring Design,” is ex- 
pected to be published shortly, accord- 
ing to the committee. 

The residential handbook is a com- 
plete revision of the residential standards 
appearing in the Handbook of Interior 
Wiring Design published in 1937, and 
is now available for the first time under 
separate cover. The farmstead hand- 
book is the first of its kind to be pub- 
lished. 

The electrical industry’s postwar 
wiring program will be spurred by wide 
distribution of the handbooks to the 
home building, home buying and home 
modernizing public, the committee feels. 
Exceptionally low quantity prices have 
been established, and over 100,000 copies 
of the handbooks were ordered in 
advance of publication. 

The handbooks are the result of over 
a year’s planning and preparation by the 
joint committee representing the follow- 
ing organizations: American Institute 
of Electrical Engineers, American Home 
Lighting Institute, American Society of 
Agricultural Engineers, Edison Electric 
Institute, Illuminating Engineering So- 
ciety, International Association of Elec- 
trical Inspectors, National Electrical 
Contractors Association, National Elec- 
trical Manufacturers Association, Na- 
tional Electrical Wholesalers Associa- 
tion, and Radio Manufacturers Asso- 
ciation. 

The handbooks, according to the 
committee, will be of substantial aid 
to architects, engineers, contractors, 
lending institutions and other organiza- 
tions concerned with home building and 
planning. Prospective home owners 


‘and those now planning remodelling of 


their present homes will find practical, 
efficient wiring systems, with both floor 
plans and text easily understood by men 
with no technical experience. 


Electrical Contracting, March 1946 





en 


bet 


pe 


of 

rey 
its 
an 
rec 








The residential handbook summarizes 
the latest authoritative experience of 
the electrical industry on wiring systems 
adequate for present and future needs 
in the home. Both floor plans and text 
show how every room in the average 
home should be wired, with the number, 
type and location of outlets recom- 
mended by the committee’s experts. 
Pages on circuit requirements, service 
entrances and a sample wiring specifi- 
cation form are included, with electrical 
symbols for floor plans. 

A need for better wiring in old homes 
and for the millions of dwellings to be 
built in postwar years has long been 
obvious to the electrical industry. The 
twin bottlenecks of inadequate wiring 
capacity and too few outlets to permit 
unrestricted use of electrical appliances 
have hindered promotion and selling 
throughout the nation. The practical, 
up to the minute and reliable informa- 
tion contained in the residential and 
farm wiring handbooks can be employed 
to aid millions of home owners to enjoy 
all their present appliances, and to add 
new electrical servants in confidence 
that their service will not be impaired 
by lack of outlets or current. 

Single copies of the Handbook of 
Residential Wiring Design cost 25 
cents; in quantities of 10 to 99 copies 
six cents each; 100 to 999 five cents 
each; and 1000 or more four cents each. 

The Handbook of Farmstead Wiring 
Design are 40 cents per copy and in 
quantities of 10 to 99 ten cents each; 
100 to 999 copies eight and one half 
cents each; and 1000 or more seven 
cents each. 


NECA ASKS CONGRESS 
STOP DISCRIMINATORY 
POLICIES OF REA 


The National Electrical Contractors 
Association has asked Congress to 
write into pending legislation affecting 
the Rural Electrification Administration 
Provisions forbidding that agency from 
discriminating against a contractor be- 
cause he happens to be performing a 
contract for a private utility company. 

In a letter to the Subcommittee on 
Federal Power of the House Interstate 
Commerce Committee, NECA pointed 
out that electrical contractors appar- 
ently are being made victims of feuding 
between REA and _ private utilities 
whom REA seems to regard as comi- 
Petitors. 

Col. O. R. McGuire, General Counsel 
of NECA, told the Subcommittee that 
repeated attempts to get REA to cease 
its discriminatory policies had failed 
and that the only course left for cor- 
rection appeared to be the Congress. 

he Subcommittee, whose chairman 
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APPROVED 
INCANDESCENT 
LIGHTING 


The OAMCO line includes every size, style and type 
of reflector for indoor and outdoor use. Whatever 
your requirements are, you will find OAMCO reflec- 
tors engineered to do the job perfectly—designed 
for maximum lighting efficiency—manufactured for 
long years of service. OAMCO reflectors are 
approved by the Electrical Testing Laboratories and 
are in accordance with the RLM Standards Institute's 
specifications. Send today for our catalog #104-A 
showing the complete OAMCO line. Also available 
on request—Fluorescent fixture catalog #106, Farm- 
Lighting catalog #107. 


RATE 


© See our new line of fluorescent fixtures 
that will be on display in Booth 68, Interna- 
tional Lighting Exposition at the Stevens 
Hotel, Chicago, April 25 to 30. 


: 
OVERBAGH & AYRES MFG. CO. 





MEMBER OF THE RLM STANDARDS INSTITUTE 
411 SOUTH CLINTON STREET © CHICAGO 
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| Double and 
Triple LUGS 







Designed to connect 
more than one cable 
to a single bus bar 


Designed to connect a multi-cable feeder to a single bus bar. 
Particularly useful where the capacity of feeders are increased 
by doubling up the original cable. Also used where large capacity 
feeders are constructed of a number of 
smaller cables for ease in_ installing. 
Small, compact job. Fits in tight corners. 









Catalog 4-C mailed upon request 


BeevestRY STREET - NEW YORK 13, N.Y 





FRANKEL CONNECTOR CO, 











































ASS FOUL AIR UP AND BLOWS IT OUT 


BLO-FAN “Spot” ventilators are 
installed in the ceiling where cooking 
vapors and other unwanted warm air 
naturally rise. Specially designed blades 
scoop up the fumes instantly like a 
breeze fan. The blower section then 
ejects them through the duct and out 
of the house. Only Blo-Fan offers the 
Ask the combined advantages of both fan and 


blower. No other ventilator of equal 
Blo : Fan size has the efficiency of the Blo-Fan. 
Distributor Blo-Fans guarantee your customers. 


in Your City cleaner rooms and furnishings—free- 





dom from obnoxious odors. 


PRYNE & €O., INC. 
LOS ANGELES 54, CALIFORNIA 


BRANCHES « NEW YORK .« CHICAGO . HOUSTON . SAN FRANCISCO 











is Oren H. Harris, D., Ark., is now 
considering H.R. 1742, a bill to let REA 
proceed with major rural electrification 
plans and to authorize RFC to lend 
REA an additional $585,000,000 in the 
next five years. The Subcommittee held 
extended hearings on the subject last 
fall. 

In addition to refusing to do business 
with an electrical contractor solely on 
the grounds he might happen to have 
a contract with a private utility, REA 
is criticized by NECA for receiving 
competitive bids, which frequently are 
rejected, and in their place are sub- 
stituted negotiations for lower quota- 
tions conducted privately with the 
bidders—in other words, bid shopping. 


3000 VISIT 
MILWAUKEE SHOW 


The Electrical Maintenance Engi- 
neers of Milwaukee sponsored one of 
their best trade shows held at the 
Public Service Building Auditorium on 
January 31 and February Ist. The 
twin-evening showing of the Seventh 
Annual Industrial Electrical Exposition 
drew a record crowd of some 3000 engi- 
neers, contractors, service shop men, 
maintenance men and others interested 
in electrical construction and mainte- 
nance—many coming from far outlying 
areas. 

Awaiting the visitors as they filed 
through the auditorium entrance were 
the exhibits of more than 40 manufac- 
turers and distributors of electrical 
equipment (including several local 
motor service shops) covering every- 
thing from the minute wire connector 
to electric welders, complicated elec- 
tronic controls and instruments, plant 
materials handling equipment. Interest 
in individual exhibits was about evenly 
divided—each being carefully scruti- 
nized by the crowds. Electrical controls 
of all types, lighting, meters and cathode 
ray oscilliscopes, wiring and mainte- 
nance materials and accessories were 
given a considerable share of the spec- 
tators’ attention. 

Being the first postwar show in the 
area, visitors were naturally eager to 
see “what’s new”. But the strike-ham- 
pered manufacturers were at a disadvan- 
tage and could show little in this cate- 
gory. Although a faint trace of mild 
disappointment was in evidence, visi- 
tors eagerly asked questions, posed prob- 
lems and went away with their answers 
and a clearer conception of what is and 
will be available in the industrial elec- 
trical field. All took advantage of the 
opportunity to meet the manufacturers’ 
representatives and get better acquainted 
with the production and distribution 
phases of the industry. 

The successful exhibit was concluded 
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Watching Harry Halinton, Harry Hal- 
inton, Inc., operate cathode-ray oscil- 
loscopes are J. J. Kirscher, Allis- 
Chalmers Mfg. Co., and a group of in- 
terested visitors at recent Milwaukee 
EME Electrical Trade Show. 





with the EME Annual Dinner Dance. 
Both the Maintenance Engineers and 
the Exhibitors are now looking forward 
to the next year’s show when they are 
confident many new developments can 
be offered. 


FEDERAL BUILDING 
PROGRAM DEFERRED 


Deferment of Federal construction 
which would compete with veterans’ 
housing for men and materials has been 
agreed upon by the Inter-Departmental 
Committee on Construction, which is 
composed of Federal Departments and 
Agencies interested in construction, it 
was announced recently by Wilson W. 
Wyatt, National Housing Administra- 
tor and Housing Expediter. 

At the same time, the Committee gave 
its support to increased construction of 
community facilities—such as_ streets, 
sewers, waterworks and other utilities 
—which will be necessary to permit the 
Veterans Emergency Housing Program 
to move forward with full speed. 

The Committee, headed by Major 
General Philip B. Fleming, Adminis- 
trator of Federal Works Agency, as- 
sured John W. Snyder, Director of the 
Office of War Mobilization and Recon- 
version, and Mr. Wyatt of its “whole- 
hearted cooperation” in the realization 
of the objectives of the housing pro- 
gram—2,700,000 homes for veterans by 
the end of 1947. It declared that “the 
Federal Building program contemplated 
by the Public Buildings Administra- 
tion will, if authorized, be ‘timed’ to 
the extent necessary” to avoid any con- 
flicts. 

The Committee went on record as 
favoring going forward with highway 
Projects, reclamation projects, river and 
harbor improvements and flood control 
Projects, “because it is the unanimous 
judgment of the committee that those 
types of production make no demand, 
or only an insignificant demand on the 
types of materials and labor skills useful 
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le MONARCH 
SUPPORTING 
BRIDGE 


Note how this Monarch 
construction prevents the fibre 
bar from coming in direct contact 
with the screw connecting renewal link 
to knife blade. This minimizes the charring 
of the fibre bar and positively prevents exces- 
sive overheating of knife blades. Note also large 
metal parts which dissipate heat. Result: dependable 
protection. 


“Look No. 1” illustrates this construction in a 
lighter-duty Monarch knife-blade fuse and 

“Look No. 2” shows adaptation of this 
principle in a heavy-duty model. 
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MONARCH FUSE CO., 


118 &. FIRST ST., JAMESTOWN, 





yy Monarch 
RENEWABLE! 


| Fuses | 










































closures. Send for a copy today. 


Plans for new products and the mod- 
ernization of existing ones are on 
every drafting board. In the electrical 
and electronic industries manufactur- 
ers are indeed entering a competition 
of design. You and every other man- 
ufacturer are studying available 


vit, the RIGHT RESISTORS 


components. When selecting resistors, 
give consideration to the developments 
that have been made to meet the 
severe conditions of the past several 
years. A resistor that better meets your 
requirements will add to the utility of 
your product. 


The new Ward Leonard Hand Book aN 
‘*RESISTORS’’ gives a complete resume (pe %e\ 
of available types. It discusses the advan- @esrus 
tages of each, gives resistance values, Cee 
and shows terminals, mountings and en- 


\. <2 RELAYS + RESISTORS * RHEOSTATS 


Electric control devices since 1892 


WARD LEONARD ELECTRIC CO., 28 soutn st., MOUNT VERNON, N. Y. 


OFFICES 


IN PRINCIPAL CITIES 















ELECTRIC —_—=— 
== PLANTS 
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y, 


Medel shown is from W2C 
series: 2000 to 350C watts; 
powered by Onan two-cyl- 


inder, water-cooled engine 
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FOR ANY JOB—ANYWHERE 


ONAN ELECTRIC GENERATING PLANTS 
supply reliable, economical electric service 
for industrial uses, as well as for scores of 
other general applications. 


Driven by Onan 4-cycle gasoline engines, 
these power units are of single-unit, com- 
pact design and sturdy construc- 
tion. Suitable for mobile, station- 
ary or emergency service. 


Models range from 350 to 35,000 
watts, A. C. types from 115 to 660 
volts, 50, 60, 180 cycles, single or 
three-phase and 400, 500 and 800 
cycles, single phase. D. C. types 
from 6 to 4000 volts. Also avail- 
able in dual volfage and special 
frequency types. 





D. W. ONAN & SONS 


2113 Royalston Ave. Minneapolis 5, Minn. 








in housing construction and “will help 
provide jobs of the kind for which 
thousands of veterans were trained dur- 
ing the war”. 


IES EAST CENTRAL 
REGION CONVENES 


A review of lighting progress through 
the war years, and a preview of the 
lighting program ahead, formed the 
basis for the program of the East Cen- 
tral Regional Conference of the Illumi- 
nating Engineering Society held in 
Philadelphia, Pa. on January 31 and 
February 1. Over 200 members and 
guests registered for this two-day con- 


. ference. 


A. F. Wakefield, national president of 
IES, reported on society affairs, includ- 
ing the activities of various committees. 
He stressed the importance of committee 
work and urged all members of commit- 
tees to turn in prompt reports. Much 
progress has already been achieved in 
committee work, he pointed out, as he 
detailed many of the major committee 
activities to date. 

Arthur A. Brainerd, regional vice 
president of the East Central Region, 
discussed planning of IES activities in 
the region. He complimented the chair- 
men of the local sections forming the 
East Central Region on the meetings 
held to date, and on their plans for 
future meetings during the remainder of 
the year. Section chapters forming the 
East Central Region are: Capitol Sec- 
tion, Washington, D. C.; Pittsburgh 
Section, Pittsburgh, Pa.; Philadelphia 
Section, Philadelphia, Pa.; and Balti- 
more Chapter, Baltimore, Md. 

One highlight of the dinner meeting 
held at the end of the first day’s session 
was a talk by J. L. Kilpatrick, chairman, 
IES Lighting Education Committee, in 
which he gave a glimpse of postwar 
Germany. As a member of the Tech- 
nical Industrial Intelligence Committee 
which visited Europe immediately after 
V-E Day, Mr. Kilpatrick investigated 
lighting developments by the enemy 
during the war. Very little progress 
was found, he said, which would super- 
sede developments known and discussed 
at the last meeting of the International 
Congress on Illumination, held previous 
to the war. His vivid description of the 
waste and ruin that was Germany's at 
the end of hostilities left little for the 
imagination. 

A. H. Manwaring, chairman, Phila- 
delphia Section, opened the two-day ses- 
sion by introducing A. L. Hallstrom, 
President, Philadelphia Chamber of 
Commerce and Board of Trade, who 
welcomed the members and guests to 
the Quaker City. 

C. A. Conklin, chairman, Pittsburgh 
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Section, presided at a Lighting Service 
Forum. The first paper covered “School 
Lighting Practice,” by C. C. Shotwell, 
Philadelphia Electric Corhpany. Mr. 
Shotwell pointed out that illuminating 
engineers and lighting men have a defi- 
nite moral and community obligation in 
dealing with school lighting. He sug- 
gested that commercial instincts be 
suppressed, and that basic principles and 
truths be adhered to in order to mini- 
mize confusion and to convey a feeling 
of confidence to large committees who 
must pass on final lighting plans. Past 
school lighting practice, especially in 
classrooms, was reviewed. Progress in 
light sources, resulting in a much larger 
assortment of types, sizes and shapes, 
was pointed out. New lighting practice 
is now necessary in-order to achieve best 
engineering and economic conclusions, 
with respect to intensities, glare, shad- 
ows, and other favorable or unfavorable 
results in the form of brightness, mainte- 
nance and good housekeeping, Mr. Shot- 
well stated. He suggested that the new 
IES “Recommended Practice for School 
Lighting,” due to be published early 
this year, be used as a guide for prep- 
aration of school lighting recommenda- 
tions. He reveiwed what these practices 
will cover, and quoted footcandle levels 
which will be listed for various locations 
throughout the school building. Seventy- 
five foot-candles will probably be ap- 
proved by sight-saving classrooms, 
drafting rooms and sewing rooms, he 
stated, and 40 footcandles for classrooms> 
study halls, lecture rooms, art rooms 
and laboratories. 

The second paper on this Forum cov- 
ered “Office Lighting Practice.” It was 
prepared and presented by C. J. Berry, 
Consolidated Gas Electric Light and 
Power Company of Baltimore. Improve- 
ments in office illumination promise to 
be a major factor in the lighting field, 
Mr. Berry said. Most offices still have 
incandescent lighting, he pointed out, 
and a large portion of office space is 
poorly lighted. Much lighting progress 
was made in office lighting during the 
war as a result of intensive lighting 
activities in war plants, he stated. 

In order to effect good “seeing” in 
offices, many factors must be taken into 
consideration in addition to ‘the type, 
arrangement and number of lighting 
units, Mr. Berry pointed out. They in- 
clude color and size of the seeing tasks, 
finish of desk tops, office machines and 
furniture, and the color and diffuse re- 
flection factors of walls, ceilings and 
floors, he stated. Ceilings should be 
painted a flat white with reflection factor 
of 85 percent or higher, side walls should 
be finished in light colors with 50 to 60 
percent reflection factor, furniture 
should be finished in lighter colors, with 
desk tops having a reflection factor of 
40 to 45 percent, and floors should be a 
light color which reflects at least 35 
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THE REFLECTOR IS THE BACKBONE 
OF ANY LIGHTING SYSTEM... 





Stilled Lighting 
Means Light that is RIGHT 


The elimination of eye strain, glare, and shadows is just as 
important as a high level of illumination. Skilled Lighting, the 
Wheeler way, puts the right amount of light in the right places 
to achieve four benefits that have an important bearing on profits: 
greater manual speed, increased accuracy, less spoiled work, and 
improved worker morale. Skilled Lighting makes your plant a 
better place to work. 

The broad line of Wheeler Reflectors is the backbone of Skilled 
Lighting. It offers the right fluorescent or incandescent reflector 
for every area or “spot” in your plant. All are built of heavy gauge 
metal for long, hard service. 

Look in the Wheeler Catalogs for reflectors that show the results 
of Wheeler’s advanced engineering based on 65 years of manu- 
facturing experience. For copies, write to: Wheeler Reflector 
Company, 275 Congress St., Boston 10, Mass. Representatives 
in principal cities. 





All-Steel Open-End bie 
Fluorescent Unit 


ilable for t three 40-watt, or 
bi = nding inne, Eonaladeg sae RLM Solid Neck Incandescent Reflector 


nels with accessible, enclosed ballast. Maximum lighting efficiency for either 
Can be mounted from chain or conduit, indoor or outdoor use. Expertly de- 
individually or in continuous runs. signed, ruggedly built. 75 to 1500 watts. 


Distributed Exclusively Through Electrical Wholesalers 











geibicyting REFLECTORS 


Made by Specialists in Lighting Equipment Since 1881 
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8 feet long 


Here is the new Colovolt industrial 
fixture, one of a complete line of in- 
dustrial and:commercial “packaged” 
units. Equipped with the standard 93” 
Colovolt 10,000 hour lamp, Colovolt 
fixtures may be used singly or in con- 
tinuous line lighting in multiples 
of 8 feet. Instantaneous starting, no 
flickering, guaranteed for 1 year ex- 


*Trade mark regis- 
tered U.S. Pat. Off. 











672-S. FEDERAL STREET 





*COLOVOLT COLD CATHODE 
INDUSTRIAL FIXTURES 


LOW VOLTAGE 


- all steel 


cept for failure due to breakage are 
extra advantages of the Colovolt Cold 
Cathode low voltage fluorescent 
lamp. The long life expectancy of 
Colovolt lamps may be realized even 
when constantly turned on and off, 
and pre-scheduled re-lamping, with 
no loss of production or time, is now 
possible with Colovolt installations. 


Contact your electrical wholesaler or job- 
ber, or write us for full details and prices. 





GENERAL LUMINESCENT CORPORATION 


CHICAGO 5, ILLINOIS 
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Extra strength, to withstand any stresses — 
plus extra capacity to insure minimum IR 
drop! That's the combination that has made 
these Sherman Soldering Lugs the standard 
of the electrical industry. 


Sherman Lugs are bright and clean, too, with 
no sharp edges or burrs — and the contact 
surfaces are FLAT. 


Write for catalog which gives full specifica- 
tions on a wide range of sizes and styles. 


H. B. SHERMAN MFG. CO. 


BATTLE CREEK, MICHIGAN 


at ee 
SOLDERING LUGS 












percent of the light, he said. Brightness 
ratios of 3 to 1 or lower should be main- 
tained, he stated, while brightness con- 
trast should be high. He defined bright. 
ness contrast as involving an immediate 
area, and brightness ratio as involving 
a surrounding field. Brightness distrj- 
bution was stressed as being higily im- 
portant. Reflected glare should be elim- 
inated in all cases. A number of slides 
were used to illustrate good office light- 
ing practice. . 

A “Planned Lighting Program” 
formed the basis of the third paper on 
the Lighting Service Forum, presented 
by J. S. Schuckert, Duquesne Light 
Company, Pittsburgh, Pa. This planned 
lighting program was described as one 
which would give a customer for light- 
ing a measuring stick to help him out 
of the confusion brought about by many 
new lighting developments, Mr. Schuc- 
kert stated. Conceived and applied in 
one large metropolitan area, it is a flex- 
ible program ,and has sufficient merit to 
be considered industry-wide, he said. 
He briefly summarized the program as 
one in which the customer is told to have 
his lighting “planned” before he buys 
it. Simple in concept, it is not quite so 
simple in execution, Mr. Schuckert 
pointed out. He outlined four main 
parts which enter into the operation of 
such a planned program, as follows: 
recognition of the need of a Planned 
Lighting program; execution of the pro- 
gram; the promotional effort to support 
it; and the extension and enlargement of 
the program. To be most effective, such 
a program should be industry-wide, it 
was stated, participated in by manufac- 
turers, wholesalers, electric utilities, 
electrical contractors and electrical deal- 
ers. If successfully accomplished, every- 
one participating in this program would 
benefit, it was stated, but the customers 
would obtain the greatest gain—the 
benefits of a good lighting installation, 
and a safeguard against a poor invest- 
ment. 

The economy of proper lighting main- 
tenance was discussed by Frank Moos, 
lamp and lighting specialist, Graybar 
Electric Company, Inc., Philadelphia. 
Lack of proper evaluation of a good 
lighting system and the justification of 
good maintenance are doing much to 
lessen the benefits to productivity, he 
stated. Two case examples were cited 
in which the illumination level had fallen 
to approximately 50 percent within one 
year. In one case, an industrial installa- 
tion, soap and water used on the lighting 
equipment restored the lighting intensity 
to approximately its initial value. In the 
other case, a commercial installation, 
repainting the ceiling and use of soap 
and water on the lighting equipment 
brought the illumination levels back to 
approximate initial value. Mr. Moos 
listed five factors which owners should 
take into consideration when acquiring 
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a lighting system. These were: to make 
sure (1) that the equipment is designed 
for easy maintenance; (2) that it is 
designed for the specific requirements ; 
(3) that it is installed correctly by a 
reliable contractor; (4) that it is set 
up and followed through with a mainte- 
nance program; and (5) that correct 
operating voltages are maintained at the 
point of equipment. 

Warren W. Langston, manager, fluor- 
escent Lighting Division of The Jack 
Stone Company, electrical contractors of 
Washington, D. C. discussed the opera- 
tion of a fluorescent lighting mainte- 
nance service. He reviewed in detail the 
operation of the Maintenance Division 
which he heads. It has been in oper- 
ation for a period of more than one year. 
This service is sold on a 12 to 24 months’ 
contract basis, he stated, and consists 
of a systematic service covering all 
fluorescent lighting equipment involved 
in each contract. A complete survey of 
equipment is made before any contract 
is entered into, it was stated. This sur- 
vey covers such factors as terminal volt- 
age, ballasts, lamps, lampholders, start- 
ers, and careful check of construction of 
the fixtures used, including quality and 
ease of assembly. The average cost of 
this specialty electrical service to the 
customer is approximately $3 per lamp 
per year, Mr. Langston said. He pointed 
out, however, that this price would vary 
throughout the country, depending pri- 
marily upon the labor cost. . The success 
of the operation of a maintenance serv- 
ice, he stated, depends primarily upon 
proper management, cooperation of cus- 
tomers, use of trained salesmen, speci- 
ally trained mechanics, promptness in 
answering trouble calls, thoroughly 
equipped rolling equipment, and an ade- 
quate supply of dependable replacement 
parts. 

A report on “Progress in Light 
Sources” was presented by R. G. Slauer, 
Sylvania Electric Products, Inc., Salem, 
Mass. Samples of many lamps devel- 
oped during the war were displayed for 
inspection. The report covered infra- 
red, ultraviolet (germicidal and sun- 
lamp), mercury vapor and fluorescent 
lamp sources. 

George R. Baumgartner, General 
Electric Company, Nela Park, Cleve- 
land, discussed “Progress in Lighting 
Equipment.” Typical fixture examples 
were displayed, and included several 
types of direct lighting units, such as 
louvered spots, lens spots and wide angle 
units, housings for R-40 spot or flood 
lamps, newly designed units for slim- 
line lamps and circline lamps, and units 
using various types of diffusing and 
. Shielding devices for all types of fluor- 
escent lamps. 

A highly interesting and complete 
symposium on the “Lighting of Small 
Airports” was presented by. officials of 
Civilian Production Administration, 


Electrical C ontracting, March 1946 





for today and for tomorrow... 








A 4 

















RLM Heavy Threaded Deep Bowl RLM Threaded Dome Reflector 
Reflector and Socket Hoods 


Oven 53% of all jobs done by contractors involve 
the installation of lighting fixtures. Make your share 
of these jobs pay you by installing QUAD units. They 
are modern, easily wired and installed, quickly detach- 
able for cleaning, and highly flexible in design. All 
units are weatherpoof and porcelain finish is perma- 
nent. You install them and your job is finished—result 
is more time for more jobs. For the proper unit for 
general or specialized installations — indoor or out — 
make your selection from the very complete QUAD line. 











QUADRANGLE MFG. COMPANY 
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UTH Germ-Killing Lights provide 

you with one of the best profit- 
building opportunities in the whole 
industry! Every school, office, res- 
taurant, and public building—as 
well as dairy, horse and poultry 
farms, food proces- 
sors, meat markets, 
etc., are all potential 
buyers. 
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GUTH GERM-KILLING LIGHTS 
_Work More Effectively than @ Surgeon's Mask 


The Edwin F. Guth Co. + 2615 Washington Ave.» St. Louis 3, Mo. 


on Selling 
uth 


Germ-Killing 
LIGHTS 


NO PRIORITY NEEDED! QUICK SHIPMENTS! 


We have pioneered in designing 
and building Germ-Killing Lights, 
and our experienced engineering 
service is bound to help make sell- 
ing easier for you. 


Write today for detailed Bulletins 
on GUTH Germ Killing Lights. They 
are packed with real, usable in 
formation to help you sell. 
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Pressure Control 


Designed to automatically 
regulate electrically oper- 
atéd equipment in accord- 
ance with changes in tem- 
perature, pressure, vacu- 
um, fluid level or mechani- 
cal movement. 


Mercoid Controls have 
many desirable features 
which have made them 
faverites among leading 
industrial engineers. 


FOR HEATING, AIR CONDITIONING, REFRIGERATION, AND VARIOUS INDUSTRIAL APPLICATIONS 
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Temperature Control in 
Explosion -proof case 































DA (Double Adjustment) Temperature or Pressure Controls are used extensively on industrial applica- 
tons. The outside double adjustment facilitates the control operating range setting. The calibrated dial 
plainly indicates the desired setting. All guesswork is eliminated. No cover to open or remove when 
making control adjustments. A locking device is provided to prevent tampering. Various ranges available. 
The hermetically sealed mercury switches are dust and corrosion-proof. There is no open arcing, pitting 
or sticking of contacts. These switches assure better contro! performance and longer control life 

if you have a pressure or temperature control problem Mercoid engineers will assist you. 


See catalog No. 600 for complete information on all types of Mercoid Controls. 








_THE MERCOID CORPORATION, 4225 BELMONT AVE., CHICAGO 41, ILLINOIS 








Civil Aeronautics Administration, Na- 
tional Bureau of Standards, the Army 
and the Navy. A short review of air- 
port lighting problems, both civil and 
military, during the war years, the neces- 
sity for close liaison between Army, 
Navy and CAA, and how this was ac- 
complished, was presented by A. A. Fox, 
now Chief of the Electrical Section of 
Civilian Production Administration, and 
during the war Administrator of the 
Airport Lighting Equipment limitation 
order L-235, issued by the War Produc- 
tion Board. Mr. Fox pointed out the 
necessity for continued close work be- 
tween Army Air Forces, Bureau of 
Aeronautics of the Navy, and the Civil 
Aeronautics Administration in order to 
achieve standard lighting procedures on 
all airports, including foreign airports, 

C. R. Seybold and L. C. Vipond of 
the Civil Aeronautics Administration 
gave a brief outline of the National Air- 
port Plan now under consideration by 
Congress. This plan involves the con- 
struction of approximately 3000 small 
airports in communities throughout the 
United States. Need for better lighting 
facilities, and for lower costs on lighting 
equipment, was stressed. On estimates 
of costs for the proposed airports, 5.4 
percent of the total would be required 
for lighting equipment and installation, 
including beacon, boundary, obstruction, 
range, runway and taxiway flood or con- 
tact lights, and wind ties or tetrahedons. 
This percentage would total over $55,- 
000,000. Tests now in progress on vari- 
ous types of portable and fixed lighting 
units were reviewed. 

The military aspects of the “Lighting 
of Small Airports” from the Army’s 
viewpoint were presented by Lt. Col. J. 
P. Huebsch. The proposed small air- 
port program of CAA anticipates a 
great expansion of private flying, which 
will form the primary training ground 
for a potential reserve of military pilots, 
he stated. Certain fundamental aspects 
of aviation facilities should be uniform 
whether for the pilot of a “pudddle- 
jumper” or a four engine bomber, since 
in the final analysis, the pilot’s reaction 
to what he sees is the same in either 
case, Col. Huebsch pointed out. A tech- 
nical committee, comprising representa- 
tives of AAF, Bureau of Aeronautics 
of U. S. Navy Department, and CAA, 
functioning since its formation in 1941, 
will continue, he stated, and has ac- 
chieved considerable standardization of 
airfield and seadrome lighting equip- 
ment and installation practice, and a na- 
tional standard with respect to color se- 
quence is now in effect. Preservation 
of certain fundamental standards of 
lighting, particularly color sequence, 
reasonably adequate light intensity, and 
dependability of operation should be 
strongly advocated, Col. Huebsch stated, 
to enhance flying safety and even greater 
public acceptance of aviation. 
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Frank Moos, Lamp and Lighting Spe- 
cialist, Graybar Electric Company, 
Philadelphia (left) and Warren W. 
Langston, Manager, Fluorescent Light- 
ing Maintenance Division, The Jack 
Stone Company, Washington, D. C. 
(right), joined hands on lighting 
maintenance discussions, part of the 
program of the IES East Central Re- 
gional Conference, Philadelphia, Pa., 
January 31—February 1. 
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Lt. Martin A. Warskow, U. S. Navy, 
presented knowledge which the armed 
forces gained from their experience in 
lighting all types of airports during the 
war. He also described equipment now 
in use, or under development, which 
may have some application in lighting 
small airports. Reflective and electrical 
markers were discussed in detail. Out 
of his experiences with military airports 
and seadromes, he concluded that much 
opportunity exists for original equipment 
design for the lighting of small airports. 
His discussion covered portable field 
lighting sets, typical field lighting lay- 
outs, runway marker spacings, etc., sup- 
plemented with pertinent criticism. 

F. C. Breckenridge, National Bureau 
of Standards, Washington, D. C. pre- 
sented the scientific aspects of the light- 
ing of small airports in a paper aptly 
titled “What We May Expect from Low 
Cost Airport Lighting.” Low cost air- 
port lighting will greatly increase the 
value of the airports to which it is ap- 
plied, he stated, but it must be regarded 
as clear-weather lighting, he concluded, 
and proceeded to point out why, through 
a discussion of candle-power penetration 
of intervening atmosphere. Powerful 
contact lights and approach lights are 
being designed for all-weather airports, 
but such systems are expensive, he said, 
and out of reach for small airports. Low 
cost lighting should, in general, be satis- 
factory for lighting small airports, es- 
sentially for clear-weather lighting. 
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NIGHT LIGHTS 







INTERCOM 


TELEPHONES “IN AND OUT" 


REGISTERS 


FIRE ALARM 
SYSTEMS 


Hundreds of the finest American hospitals depend on Auth systems 
to provide the rapid contact between patients, nurses, doctors, and 
staff executives that is so vital to smooth operation. 


As. pioneers in the manufacture of signaling and communication 
equipment, Auth has specialized for many years in hospital systems, 
and offers you a complete line with one responsibility. 


Auth engineers are ready to help you plan dependable, modern sig- 
naling systems to meet any service and fo fit any architectural design. 


SEND FOR AUTH HOSPITAL SIGNALING BULLETIN 
1. 


AUTH ELECTRICAL SPECIALTY COMPANY, INC. 
Fat iww 


422 EAST 53rd STREET, NEW YORK 22, N. Y. 


‘ Principal Cities 


Offices in \ 
SINCE 1892 
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BADGER 
Synchronous THWIE SWITCHES 


for 
ACCURATE 
TIMING 


& 
ECONOMICAL 
OPERATION 


@ 
YEARS OF GOOD 
SERVICE 





& 
@ Prompt delivery without priority 
Type Poles | Switch Capacity Case 
Mi (Synchronous) I 50 A. at 125 V. 16 Ga. Steel 
M. 2 2 50 A. at 125/250 Y. 16 Ga. Steel 
RM * | 50 A. at 125 V. Cast Iron 
RM5 ” 2 50 A. at 125/250 V Cast Iron 


RELIANCE AUTOMATIC LIGHTING CO. wisconsin 
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EASILY 
REPLACED 


HARDENED 
STEEL JAWS 


HIGH The MACHINE CRAFT:PORTABLE METAL-CUTTING SAW 
SPEED is a perfect all-round tool for cutting off Pipe, Conduit and 
STEEL SAW solid bars of Ferrous or Non-Ferrous metals. Will cut FLUSH 
AND SQUARE to any wall or surface. May be employed as a 

« bench tool if desired. WEIGHS only 14 pounds, 
The Standard model MACHINE CRAFT SAW has a cutting 


GEARED range of !/,” to 1” diam. round or irregular pipes and bars. 


pty Priced Complete with Extra Blade $159.50 


DELIVERED ANYWHERE IN U.S.A. 
@ WRITE OR PHONE FOR DESCRIPTIVE FOLDER 


Designed for Electrical, 
Plumbing and Refrigeration 
Contractors 











Micchine- Cia// MANUFACTURING CO. 
3803 AVALON BLVD., LOS ANGELES 11, CALIF. 
PHONE ADAMS 4306 

















of small airports were discussed by 
James F. Angier, Civil Aeronautics Ad- 
ministration, Washington, D. C. Inter- 
national standardization of color and 
pattern is well on its way, Mr. Angier 
stated, but does not cover intensity and 
construction. Action in this regard 
will be sponsored by the United States at 
forthcoming conferences of the Provis- 
ional International Civil Aviation Or- 
ganization, he said. International air- 
ports will in all probability follow Inter- 
national Standards and Recommended 
Practices, now in process of being 
printed, he pointed out. But small air- 
ports should also follow suit so that 
once a plane has landed in the United 
States at an International airport, it 
may make other flights across the coun- 
try to local fields which are lighted to 
the same lighting standards. 

Warren H. Edman, Chairman of the 
Street and Highway Lighting Commit- 
tee, IES, discussed the meaning of the 
new features of the IES Street Lighting 
Code. 

Lighting for Outdoor Recreation was 
discussed by J. W. Steiner, Westing- 
house Electric Corporation, Cleveland, 
Ohio, a member of the Sports and 
Recreational Area Lighting Committee, 
IES. Baseball field lighting layouts, 
how they are analyzed by models and 
photography, were discussed at length, 
and explanations given for locations of 
light towers. Lighting layouts for foot- 
ball, softball, playgrounds, tennis and 
other reports, were also discussed. 

Other papers, each giving a solution 
of a typical lighting problem, were pre- 
sented by the following: Denny Free- 
man, Public Buildings Administration, 
Washington; G. W. Wagner, Philadel- 
phia Electric Company, Philadelphia; 
K. C. Larabee, Lamp Department, Gen- 
eral Electric Company, Philadelphia; 
H. M. White, Consolidated Gas Electric 
Light and Power Company, Baltimore; 
and L. T. Kight, Duquesne Lighting 
Company, Pittsburgh. 

Three colored sound films were shown 
during the conference. They were: 
“Seeing is the Biggest Thing in Selling” 
and “Magic of Fluorescence,” produced 
by the General Electric Company, and 
“The Dawn of Better Living,” produced 
by Westinghouse Electric Corporation. 

The afternoon of the second day of 
the conference was devoted to inspection 
trips. Two recently installed modern 
school lighting installations constituted 
one trip. Drafting room lighting and 
machine shop lighting were the subjects 
for two other trips. An industrial plant 
installation containing both commercial 
and industrial lighting constituted one 
of the trips. A list of 28 stores in Phil- 
adelphia containing outstanding and 
unusual applications of lighting tech- 
niques was furnished to those interested 
in this subject. 
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SHARP INCREASE IN 
RESIDENTIAL 
CONSTRUCTION 


Gains in the number of new dwelling 
units involved in construction contracts 
awarded in the 37 states east of the 
Rocky Mountains in the fourth quarter 
of 1945 were reported today by F. W. 
Dodge Corporation. 

The comparative figures of new dwell- 
ing units for the final quarters of 1945 
and 1944 were 28,180 and 12,268, a 
report prepared by the corporation’s 
statistical division reveals. 

The sharp and contraseasonal gains 
in the final quarter were sufficient to 
make the total of new dwellings for the 
year 21 per cent in excess of those pro- 
vided in 1944, the 1945 total being 76,- 
495 units, a spokesman for the corpora- 
tion said. Approximately one out of 
every seven dollars involved in the 1945 
residential contracts was for public 
housing, an analysis of the figures 
shows. 

Increases in commercial; manufactur- 
ing, educational, hospital and religious 
building during the year were also re- 
ported. 

The total of all construction contracts 
awarded in the 37 states during the 
year 1945 was $3,299,303,000 compared 
with $1,994,016,000 in the previous 
year. The volume in 1945 exceeded 
that for 1943 also, and was at a level 
slightly in excess of that for 1938, the 
corporation’s statistics show. 


ILLINOIS INSPECTORS 
HOLD STATE MEETING 


Convening at the Hotel Sherman, Chi- 
cago, January 24-25, approximately 150 
electrical inspectors from all parts of 
Illinois attended the annual conference 
of the Illinois Chapter, IAEI. The 
theme of the two-day session centered 
around reconversion and the pertinent 
problems confronting the engineer, 
inspector, wholesaler, contractor and 
manufacturer. 

Frank K. Hanlin, assistant electrical 
engineer, Underwriters’ Laboratories, 
Inc., Chicago, reviewed the Laboratories 
Procedure for testing of lighting fix- 
tures. Particular attention is given 
to portion of units over which fixture 
wire must pass, he stated. Discussing 
safe operation of fluorescent fixtures, 
Mr. Hanlin revealed that, although U.L. 
will accept unrated capacitors, fluores- 
cent ballasts are tested with the capaci- 
tors shorted out to make certain that 
@ capacitor failure will not overheat the 
ballast beyond the safe limit. He 
warned that a deactivated fluorescent 
lamp, if not removed from a fixture, will 
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RENEWABLE 
CARTRIDGE FUSES 







@ SHOCK-PROOF! 


Patented construction eliminating 
end ferrules on the larger sizes makes 
fuse pulling safe. 


@ SIMPLIFIED CONSTRUCTION! 


Only two parts besides the link 
means quicker renewal and no parts to 
lose. 


@ HIGH LAG! 

Scientifically designed links eliminate 
unnecessary blow-outs and save both 
time and money. 

@ RUGGED CONSTRUCTION! 

By comparing the heavy cartridge 
wall with ordinary fuses, one realizes the 
added strength of Solar fuses. 


Write Dept. F-346 
for further information and quotation 


SOLAR ELECTRIC CORPORATION 


WARREN, PENNSYLVANIA 




















ELECTRICAL 
SPECIALTIES 


FOR HEAVY 
‘INDUSTRIAL SERVICE 


FROM STOCK 








3-Conductor Single 
Angle Conductor 
Pothead Pothead 
Write for a complete selection of 
RUSGREEN bulletins 





Soldering 
Lug 


ENDULATORS (POTHEADS) ALL SIZES * ALL 
SHAPES * ALL VOLTAGES © ALL TYPES 
* BUS SUPPORTS © SPLICING KITS AND 
MATERIALS © INSULATING COMPOUNDS 


x * = 


RUSGREEN MFG. CO. 


14260 Birwood Avenue * Detroit, Mich. 













place a greater load on a ballast than 
a bad starter. Fixtures for use with 
instant start lamps must be so marked 
as must units designed for recessed 
mounting, Mr. Hanlin revealed. 

The building materials picture is 
indeed dark according to the report of 
A. J. McGivern, managing director, 
Chicago Electrical Wholesalers Asso- 
ciation. Lumber is one of the tightest 
commodities, he asserted, with only two 
billion board feet in the yards today, 
compared to a normal supply of seven 
billion feet plus another seven billion 
feet at the mills. The supply for 1946 
will be approximately 25 percent of 
normal. Material availability will be 
about the same in the brick and plumb- 
ing industry where labor shortage is 
the serious bottleneck. The steel indus- 
try is five. to six months behind on 
orders now—will be worse due to strike 
—and production of light steel (for 
housing, electrical industry, etc.) is and 
will be poor, Mr. McGivern cautioned. 

The electrical conduit shortage is 
serious as is that of low and moderate 
priced wiring devices. On top of this, 
several wire manufacturers have an- 
nounced discontinuance of production of 
No. 14 Type R building wire, accord- 
ing to Mr. McGivern who warned that 
these shortages will continue after the 
strikes are settled. Under these condi- 
tions, and with all building mechanics 
employed at present, he sees only about 
200,000 housing units being built this 
year instead of the proposed one mil- 
lion units. 

Ambitious plans for the rehabilitation 
of Chicago’s slum areas—with particu- 
lar emphasis on housing—were outlined 
by H. Evert Kincaid, executive director, 
The Chicago Plan Commission. De- 
claring that 18,000 dwelling units were 
built in the city during the war, Mr. 
Kincaid reiterated the need for im- 
provements to assure future growth of 
the city which is the hub of the indus- 
trial midwest. The Commission’s com- 
prehensive plans envisions every activity 
including private and public construc- 
tion programs. 

As is usual in all inspector meetings, 
a-major portion of the program was 
devoted to a discussion of the Code and 
inspection problems. An open forum 
on Articles 210 (Branch Circuits), 220 
(Feeders) and 230 (Services) was led 
by O. K. Coleman, consulting engineer, 
Lafayette, Indiana. Mr. Coleman, a 
member of the Electrical Committee, 
NFPA, representing the electric light 
and power group, answered questions 
about these articles and explained the 
reasons for recent Electrical Committee 
action in each case. Roy Burgess, assis- 
tant chief electrical inspector, City of 
Chicago, led the “Inspectors’ Prob- 
lems” clinic. 

While reviewing the 1946 National 
Electrical Code changes, Victor H. 









Tousley, electrical field engineer, NFPA, | 


revealed that an amendment to the table 
under Section 4327 was proposed and 
adopted on the floor of the Electrical 
Committee meeting. This was to the 
effect that a 3-phase motor supplied 
from a transformer having a star-con- 
nected primary and _ delta-connected 
secondary should have one overcurrent 
trip coil in each leg of the motor pro- 
tective device (present code requires 
two coils for 3-phase motors). Chances 
are, according to Mr. Tousley, that 
the Electrical Committee will ask for 
reconsideration and deletion of this 
amendment since its inclusion would 
require too great a change in manu- 
facturing procedure—the two-pole over- 
current device being almost a standard 
item at present. 

The National Electrical Code guides 
the electrical contracting industry and 
its importance cannot be overestimated, 
stated George Andrae, vice-president, 
Herman Andrae Electric Company, 
Milwaukee, Wisconsin (and a NECA 
member of the Electrical Committee, 
NFPA), who outlined in detail the 
many important revisions and new addi- 
tions of the 1946 NEC (“What’s in 
the ’46 Code,” E. C., Dec. 1945, p. 54). 
Following his discussion, Mr. Andrae 
erased a misconception that the National 
Electrical Contractors Association 
favored bare neutral wiring. He reit- 
erated that NECA still maintains its 
policy of not advocating this type of 
wiring system, a country-wide field sur- 
vey having provided no authoritative 
or conclusive basis for changing the 
association’s position in this report. 

Conference delegates were given an 
insight into the manufacture of armored 
cable through a film presented by H. M. 
Dreher, electrical engineer, Armored 
Conductor and Flexible Metallit Con- 
duit Section, NEMA, New York. A 
healthy floor discussion of this specific 
type of wiring system brought forth 
one outstanding conclusion: Any diffi- 
culty experienced with armored cable 


installations have invariably been traced 


to improper installation, poor workman- 
ship in cutting the armor and omission 
of insulating bushings at outlet box 
connections. 

Through a resolution, the Chapter 
recommended that Article Committees 
240 and 430 review Sections 2434d 
(fusing 25-ft. taps) and 4349 (over- 
current protection of feeder taps) with 
a view to eliminating apparent existing 
conflicts and inconsistencies. 

At the final business session the fol- 
lowing Chapter officers were elected: 
Chairman, E. E. Dodds, Chicago; first 
vice-chairman, H. C. Frieden, Moline; 
second vice-chairman, J. A. Trovillo, 
Chicago; third vice-chairman, J. T. 
Swanson, Rockford. W. J. Alcock, 
Chicago, was re-elected secretary-treas- 
urer. 
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Elected to membership on the Execu- 


tive Committee were: P. J. Markey 
(chairman), Commonwealth Edison 
Company, Chicago, utilities; Emil 


DeHaan, Service Electric Shop, Chi- 
cago, contractors; James Ryan, F & G 
Electrical Supply Co., Chicago, whole- 
salers; Neil Driscoll, Square D Com- 
pany, Chicago, manufacturers, 


DATES AHEAD 


North Central Electrical Industries—First 
Postwar combined electrical industry con- 
vention. and trade exposition—Radisson 
Hotel, Minneapolis, Minn., March 10-14. 


Rocky Mountain Chapter—IAEI—Rm. 385 
City and County Bldg., Denver, Col., 
March 12. 


Chicago Technical Societies Council—Pro- 
duction Show and Conference—Stevens 
Hotel, Chicago, Ill., March 20 to 22. 


Midwest Power Conference—Palmer House, 
Chicago, Ill., April 3—5. 


National Electrical Manufacturers Associa- 
tion — Spring Meeting — Palmer House, 
Chicago, Ill., April 8. 


Rocky Mountain Chapter—IAEI—Rm. 385, 
City and County Bldg., Denver, Col., 
April 9 


National Industrial Service Association— 
— Convention—Tampa, Fla., April 


American Society of Tool Engineers—Fifth 
Annual Exposition—Public Auditorium, 
Cleveland, Ohio, April 8-12. 


Wisconsin Electrical Association—Annual 
Conference, Hotel Loraine, Madison, Wis- 
consin ,April 19-20. 


National Electrical Wholesalers Association 
—37th Annual Convention — Stevens 
Hotel, Chicago, I1l., April 21-25. 


Society of the Plastics Industry—First Na- 
tional Plastics Exposition—Grand Cen- 
tral Palace, New York, N. Y., April 22-27. 


International Lighting Exposition, NEMA— 
Stevens Hotel, Chicago, Ill., April 25-30. 


Chamber of Commerce—Annual Meeting— 
Atlantic City, N. J., April 29 to May 1. 


“Products of Tomorrow Exposition’”—Chi- 
cago a. Chicago, [Ill., April 27- 
ay 15. 


National Modern Homes Exposition—Metro- 
politan Association of Real Estate Boards 
—e™ Palace, New York, N. Y., 

ay 4-11. 


Housewares Show—National Exhibition— 
Convention Hall, Atlantic City, N. J., 
May 13-17. : 


Rocky Mt. Chap.—IAEI—City and County 
Bldg., Denver, Col., May 14. 


National Fire Protection Association—5 0th 
Annual Meeting—Hotel Statler, Boston, 
Mass., June 3 to 6 or 7 


Rocky Mt. Chap.—IAEI—City and County 
Bldg., Denver, Col., June 11. 


National Electrical Manufacturers Associa- 
tion—The Homestead, Hot Springs, Va., 
June 17-19. 


American Institute of Technical Engineers 
—Summer . Convention, Detroit, Mich., 
June 24 to 28. 


Rocky Mt. Chap.—IAEI—City and County 
Bldg., Denver, Col., July 9. 


Southern California Construction Industries 


—Exhbition and Home Show—Pan-Pa- 
wd j{Auditorium, Los Angeles, Cal., July 


Pacific Coast Convention—AIEE—Seattle, 
Wash., August 26 to 31. : 


Rocky Mt. Chap—IAEI—City and County 
Bldg., Denver Col., August 13. 
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Kinney 12 
4-circuit “Qu 
**Quicklag”’ Load 


Load Center. 


, = customers want to be rid of the fuss and bother of changing 


fuses in their post-war homes. Now, for the first time, you can offer them 
greater convenience and lifetime circuit protection with Kinney “Quicklag” 
Circuit Breaker Load Centers. 

Here’s a brand new device—nothing else on the market compares with . 
it—and it gives your customers “Quicklag’s” superiority over ordinary cir- 
cuit breaker load centers. “Quicklag’ breakers won't trip on momentary 
overloads, yet give absolute protection against short circuits or prolonged 
overloads. Thus no needless re-setting, no fuse fumbling. “Quicklag” breakers 
are built for lifetime reliability, yet the cost of Kinney “Quicklag” Load Centers 
is surprisingly low. 

Cash in on the coming building boom, and sell Kinney “Quicklag” load 


centers. They are available in 2, 3, 4. 5, 6. 8, 10, 12, 14 and 16 circuit sizes, 


with 15 to 50 ampere breakers. Write NOW for the attractive Kinney catalog 
which includes “Quicklag” load centers, and get the facts. 


REMIND YOUR WHOLESALER TO STOCK UP ON KINNEY “QUICKLAG” 
LOAD CENTERS TO BE READY FOR THE BIG BUILDING BOOM. 


PANELBOARDS SWITCHBOARDS 





KINNEY ELECTRICAL MFG. COMPANY °¢ 2900 CARROLL AVENUE 
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IT TAKES 
MORE 
THAN 

PROMISES 


TO 


SZ wow 
<o COMMUTATOR 


<7 BUSINESS 


Our customer ledger is a vertitable ''Who's Who of American ony 3 Me Many of these 
accounts have purchased their Commutator requirements for over 25 Years from us. 

With our expanded facilities, we are building better Commutators—giving better engi- 
neering service and better deliveries. 


3 FACTORIES TO SERVE YOU 


TOLEDO STANDARD COMMUTATOR CO. ~ Toledo 6, Ohio 


HOMER COMMUTATOR CORP.-Cleveland 3, Ohio 


HILLSDALE COMMUTATOR CO.-Hillsdale, Michigan | 


NATION'S LARGEST EXCLUSIVE MAMUFACTURERS OF QUALITY COm@WTATOOS 





new “Yrictien-Set” 


FIXTURE HANGER... 


That Adjust With a Twist of the Wrist! 


At last you can get a Fixture Hanger that turns to 
any angle after being screwed to an outlet box. 
Although base and receptacle remain stationary, 
hanger arms may be turned to align with any 
preconceived lighting plan. Exclusive Friction Ring 
firmly holds fixture in selected position. Hanger 
screws on to 3%” or 4” outlet boxes, no other 
fastening necessary. Furnished complete with re- 
ceptacle, two 5° chains, hooks and cord clips. 


Friction-Set K100 . . . List Price $1.10 


For any fixture position 


SIMPLET ELECTRIC COMPANY 


123 N. Sangamon Street @ Chicago 7, Illinois 
112 Chariton Street @ New York 14, N.Y. 








Rocky Mt. Chap—IAEI—City and County 
Bldg., Denver Col., September 10. 


Illuminating Engineering Society—Nationa] 
Convention—Chateau Frontenac, Quebec, 
Canada, September 18-21. 


International Municipal Signal Association, 
Ine, — Annual Meeting — Miami Colonia] 
Hotel, Miami, Fla., October 14 to 17. 


Rocky Mt. Chap—IAEI—City and County 
Bldg., Denver Col., October 8, 


National Electrical Manufacturers Associg- 
tion — Annual Meeting — Marlboro-Blen- 
heim and Claridge Hotels, Atlantic City, 
N. J., October 28 to November 2. 


All Industry Refrigeration Show—Public 
or, Cleveland, Ohio, October 28- 


MANUFACTURERS 


G. A. PRICE PRESIDENT 
OF WESTINGHOUSE 


The Westinghouse Electric Corpor- 
ation has announced the election of 
Gwilym A. Price as presideut, succeed- 
ing George H. Bucher, who has resigned 
from that office. Under a recent amend- 
ment of the Corporation’s by-laws, Mr. 
Price as president will be the chief ex- 





G. A. PRICE 


ecutive officer. He was elected a vice 
president in September, 1943, and had 
been executive vice president since May, 
1945. He was elected a member of the 
Corporation’s Board of Directors in 
January, 1945. 

A. W. Robertson was elected chair- 
man of the Westinghouse Board of Di- 
rectors and Mr. Bucher vice chairman. 
Mr. Bucher will continue to serve 
as chairman of the Westinghouse Elec- 
tric International Company. 

Carl E. Nagel has been appointed 
manager of Editorial Service. He will 
be responsible for the Company’s techni- 
cal and trade magazine articles. 

The appointment of R. W. Gemmell as 
manager of the Aircraft Sales Depart- 
ment, Small Motor Division, has been 
announced. Mr. Gemmell, who was spe- 
cial representative of the division in the 
Pacific Coast District, succeeds N. C. 
Reed, who was transferred to the Eleva- 
tor Division of the Company in Jersey 





City. ; 
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GENERAL ELECTRIC 
CHANGES 


In order to obtain a more comprehen- 
sive industrial application engineering 
coverage, three new divisions have been 
added to the General Electric Company’s 
Industrial Engineering Divisions. The 
new divisions are Power Electronics, 
Materials Handling & Testing Equip- 
ment, and Rubber & Printing. In addi- 
tion, the Machinery Division has been 
reorganized. 

The new Power Electronics Division, 
headed by L. W. Morton, is concerned 
with the application of electronics to 
the problems of power conversion ‘in 
industry. The Materials Handling & 
Testing Equipment Division deals with 
elevators, cranes, and hoists, as well as 
with electrical equipment used in wind 
- tunnels and for testing jet and conven- 
tional aircraft engines. M. A. deFer- 
ranti has been named engineer of this 
division. The Rubber & Printing Di- 
vision is under the direction of G. W. 
Knapp. The reorganized Machinery Di- 
vision is headed by H. W. Poole. 

L. K. Alexander has been appointed 
manager of the Ken-Rad Division of 
G-E’s Electronics Department with 
headquarters at Owensboro, Ky. 

I. A. Lee has been appointed sales 
manager of special rectifier sales and 
R. F. Hinckley as sales manager of the 
Tunger & Metallic Rectifier Division, 
Bridgeport, Conn. 

Three managers for the General Elec- 
tric. Company’s Boston Appliances Dis- 
tributing Branch has been announced. 
L. F. Simcock is sales manager of the 
branch’s Merchandising Dealer Divi- 
sion; F. V. Cunningham is sales man- 
ager of the Central Station Division; 
and D. L. Morse is new advertising and 
sales promotion manager. 


WESTINGHOUSE SUPPLY 
APPOINTMENTS 


Appointment of William B. Meek as 
assistant general manager of Westing- 
house Electric Supply Company has 
been announced. Associated with West- 
inghouse since 1933, Mr. Meek has 
served in various sales capacities in 
apparatus and supply and in the appli- 
ance and radio divisions. Before heading 
the St. Louis office, he was manager 
of Wesco’s New Orleans branch and 
vice president of the Monroe Hardware 
Company, a Westinghouse distributor. 

Robert P. Smith has been named 
manager of the Midwest District, with 
offices in St. Louis, succeeding Mr. 
Meek. 

Douglass B. Williams is now manager 
of the East Central District with head- 
quarters in Pittsburgh. W. I. Bickford, 
whom Mr. Williams succeeds, will re- 
Main in a consulting capacity until his 
retirement at the end of June. 

Ralph E. Lovdal has been appointed 
manager of the Northern District with 
headquarters in Milwaukee, Wis. He 
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1 simplicity and flexibility in the design of the electrical 
e ¢ ¢ distribution system 


2 @ e © convenience in control 
3 e e e economy in the initial installation 


4 ee ¢ minimum line drop and line losses 


safety disconnect at power panel through strategically 
* * © located push buttons 








a sturdy reliability resulting from single operating 
1 coil momentarily energized: power surge operates the 
°° © switch 


2 mechanically locked open or closed by linkage; no 

eee delicate hooks or latches 

3 self-aliqning solid silver main contacts with separate 
e ee heavy arcing contacts 


* eee manual emergency operator 


By all means consider Remote Control of Lighting and Power Cir- 
cuits. Your appreciation of advanced engineering design and good 
workmanship will lead you to choose ASCO Remote Control Switches. 
Automatic Transfer Switches 
Remote Control Switches 
Contactors Relays 
We also manufacture a complete line of 


Solenoid Operated Valves for Automatic 
and Remote Control of Liquids and Gases 


Switch Co. 


NEW YORK 3, N. Y. 






$< 


49-A EAST 11th STREET ° 


} 
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PARTS 


FANS _ 
MOTORS 
CONTROLS 


PROMPT SHIPMENT FROM LARGE STOCKS 
AUTHORIZED PARTS DISTRIBUTOR 


Brown-Brock- General Electric Master 
meyer Hamilton-Beach Peerless 
Centur Holtzer-Cabot Robbins & Myers 
Cutler-Hammer Howell Stor 
Delco Hunter 
Diehl lg Thor 
Duro Leland Wagner 
Emerson Marathon Westinghouse 


READING ELECTRIC COMPANY, INC. 


Parts Distributors for the Manufacturer 


200 William St. Barclay 7-6616 New York 8, N. Y. 



















NATIONALLY ADVERTISED IN LEADING MAGAZINES 





WIRING TERMINALS FOR EASY INSTALLATION 







UNCONDITIONAL RENEWAL GUARANTEE 
IN GENUINE PLASKON 


y. STREAMLINED 
HELPS 


BEAUTIFULL 






iN 
{ATERATURE AND NN 





The tiny shielded electric light is always on when the room is dark — always off 
when the room lights are on. Ends fumbling for switches. No more smudged walls. 
Single-gang, two-gang, and multi-gang assemblies available. Operates for less than 
2c per year. Works also on 3- and 4-way switches. Guaranteed. For steady -profits, 
sell the original LumiNite. List price $1.00. Write for details. ~° 









ASSOCIATED PROJECTS CO., 80 E. Long St., Columbus 15, Ohio 





succeeds Roy L. Brown who has been 
transferred to New York City as man- 
ager of the Eastern District. 

John G. Lee has been made manager 
of the Sioux City, Iowa branch. 

Earl E. Morton has been named ap- 
pliance manager of the Northwestern 
District and Ray B. Mowe has been 
appointed manager of the branch at Fort 
Wayne, Ind. 

Clarence G. Ward is the new manager 
of the branch at Peoria, III. 


WEAVER NAMED PRESIDENT 
OF ANSONIA ELECTRICAL CO. 


William J. Weaver, since 1942 vice 
president in charge of operations, was 
recently elected president of The An- 
sonia Electrical Co., subsidariary of 
Noma Electric Corporation. Mr. Weaver 
was formerly associated with the Bryant 
Electrical Company. 

Henri Sadacca, president of Noma 
Electric, Charles L. Pearce and Joseph 





W. J. WEAVER 


H. Ward, both Noma directors, Wil- 
liam A. Marshall, Noma vice president, 
and Mr. Weaver were elected directors 
of Ansonia. 

A. P. Lunt, who has been with An- 
sonia since 1943 as chief engineer, was 
elected vice president; E. B. Anschutz, 
who has been with the company since 
1916, was elected treasurer; and Arthur 
L. Corbin, of the law firm of Gumbart, 
Corbin, Waterous and Cooper of New 
Haven, was elected secretary. 


GRAYBAR 
CHANGES 


The recent return of Major Ernest 
R. Meserve as Eastern Division Met- 
chandising Manager for the Graybat 
Electric Company, Inc. has been an 
nounced. Mr. Meserve will supervise 
the distribution and sale of radios and 
electrical appliances throughout North- 
ern New Jersey, Connecticut and New 
York State with the exception of the 
Buffalo and Rochester territory. | 

Thomas J. Zeman has been appointed 
supply sales representative in the St. 
Louis office. He has been on military 
leave from Graybar since 1942. 
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COM. BARNES RETURNS 
TO WHEELER REFLECTOR CO. 


H. Alden Barnes has returned to the 
Wheeler Reflector Company as_ vice 
president in charge of sales, after serv- 





H. A. BARNES 


ing three years in the Navy. He was 
appointed to rank of full Commander 
in July, 1945. Commander Barnes has 
been associated with this organization 
since 1919, 


D. 0. GRANGER NAMED 
SALES MANAGER OF 
PIERCE RENEWABLE FUSES 


Pierce Renewable Fuses, Inc. of Buf- 
falo, N. Y. has announced the appoint- 
ment of D. O. Granger as sales manager. 
After graduating from Dartmouth Col- 





D. O. GRANGER 


‘lege, he was associated with the General 
Cable Corp. for 14 years in sales work 
in New York and Buffalo. Mr. Granger 
joined the Pierce organization in 1944 
as sales counselor. 


NATIONAL ELECTRIC 
CHANGES 


N. L. Bost, after completing three 
years of Army service, has resumed his 
sales activities in the Pacific Northwest 
for the National Electric Products Corp. 
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TRANSFORMERS 


are ECONOMICAL and 
CONVENIENT 
TO INSTALL 


Mount on wall, post, or floor. 
No extra brackets required. 





Convenient connection compartment. 
No extra junction boxes or fittings. 


Enter primary or secondary on 
either side, or both on one side. 


Connect to solderless terminals. 


No splicing 
No soldering 


No taping 








50 KVA. 

Floor Mounting Type. 

With cover of ction art 
5 KVA. — ment removed, showing solderless 
Wall Mounting Type terminals. 


A size and type for every purpose. ‘4 KVA #01000 KVA 
All voltages. Single phase and poly-phase. 





SORGEL ELECTRIC CO., 836 W. National Ave., Milwaukee 4, Wis. 


Pioneers in the development and manufacturing of Air-Cooled Transformers. 
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Insist on 


‘ADVANCE’ BALLASTS § 








on all lighting equi 
YOU buy  \\ 
aan! — xs 


\ \ 


"ADVANCE" BALLASTS EXCEL 

IN QUIET OPERATION, high efficiency 

performance, low replacement cost and long life. 

They permit easy installation in fixtures where only a limited 

space is allowed for ballasts. Designed by expert lighting engi- 

neers and approved by Underwriters Laboratories, "Advance" 

ballasts are the answer to all fluorescent lighting problems. 

LARGE MANUFACTURERS OF LIGHTING FIXTURES 

STANDARDIZE ON "ADVANCE" BALLASTS—so insist on this 
quality ballasts on the equipment YOU buy. 


ADVANCE TRANSFORMER CO. 


1124 W. CATALPA AVE. CHICAGO 40, ILL. 








LIGHTNING ROD SYSTEMS 
A PROFITABLE SIDE-LINE OR FULL-TIME OPPORTUNITY FOR LIVE-WIRES ! 


Set yourself up for complete installation service, or 
work on commission supplying us with leads, and our 
trained field men will handle surveys and installations. 





Underwriters Labeled, Time-Tested, Laboratory Approved 


ELECTRA PROTECTION SYSTEM 


We supply manuals for Easy Instruction in Installation 

Methods, and offer generous advertising assistance to 

help you make money. 

Large Profit Margin for Dealers Equipped to Install 
Write Now for Details 











Bitte PROTECTION Co.INc. Dept. EC, 11 N. Pearl St., Albany 7, N. Y. 
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_ 
WHAT MAKES A MAILING CLICK? 


Advertising men agree ... the list is more than half 
R the story. McGraw-Hill Mailing Lists, used by leading 
Aulg- manufacturers and industrial service organizations, 
direct your advertising and sales promotional efforts 

to key purchasing power. ‘ 


j In view of present day difficulties in maintaining 
your own mailing lists, this efficient personalized 
service is particularly important in securing the com- 
prehensive market coverage you need and want. 
Investigate today. 


MAE 
Mc GRAW-HILL McGraw-Hill Publishing Co., Inc. 
DIRECT MAIL LIST SERVICE DIRECT MAIL DIVISION ; 
330 West 42nd Street New York, 18, New York 
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of Pittsburgh. His headquarters js at 
1049 Sixth Ave., South, Seattle, Wash, 

J. Harley Sroufe, who for the past 
three years has been managing the com- 
pany’s Seattle office during the military 
absence of Mr. Bost, has been appointed 
manager of the new sales office at 123] 
N. W. Hoyt Street, Portland, Oregon, 

The general offices of National Elec. 
tric Products Corporation will move on 
May 1 to the Chamber of Commerce 
Building, 411 Seventh Avenue, Pitts. 
burgh, Pa. 


E. E. HELM ELECTED 
VICE PRESIDENT 


Edward E. Helm, general sales man- 
ager of the Reliance Electric & Engi- 
neering Company of Cleveland, has been 
elected sales vice president of the com- 
pany. All other officers were re-elected, 

Mr. Helm has been with Reliance 
since he graduated in electrochemical 





E. E. HELM 


engineering from Pennsylvania State 
College in 1924. Subsequently, he man- 
aged both the Birmingham and Philadel- 


phia sales territory, where he was Par- | 


ticularly active in application engineer- 
ing work in the steel, textile and paper 
industries. His appointment as general 
sales manager of the company was made 
in December 1944, 


NEW MANAGERS FOR 
GENERAL CABLE 


General Cable Corporation of New 
York announces the appointment of 
three new managers in the New York, 
Washington and Atlanta districts. 

Edward Kerschner is returning 48 
Eastern district manager with head- 
quarters in New York City. For the 
last couple of years he has been head 
of the Contract Termination Division 
of the company. : 

A. B. Crawford has been named dis- 
trict manager with headquarters ™ 
Washington. He will cover the District 
of Columbia, North Carolina and Vit- 
ginia. ; 

The new Southern district manager § 
Richard Osgood, with offices in Atlanta 
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He will have under his jurisdiction the 
states of South Carolina, Georgia, 
Florida, Alabama and Eastern Tennes- 
see. Mr. Osgood was formerly advertis- 
ing manager of the company. 


p, D. CORNELISEN RETURNS 
TO CURTIS LIGHTING 


Paul D. Cornelisen has returned to 
Curtis Lighting, Inc., after having served 
in the United States Navy for over three 
years, where he attained the rank of 





P. D. CORNELISEN 


Commander. He is now carrying on his 
duties as general sales manager. Mr. Cor- 
nelisen joined the Curtis organization in 
1921, just after having been graduated 
from the University of Illinois. 


C. D. HEPLER APPOINTED 
VICE PRESIDENT 


Carroll D. Hepler was appointed vice 
president in charge of Manufacturing 
of the Trumbull Electric Manufacturing 
Company of Plainville, Conn. Mr. Hep- 
ler was recently transferred to the East 
from San Francisco. He joined the 





C. D. HEPLER 


Trumbull organization in 1928. He will 
continue to serve as president of the Pa- 
Cific Division in addition to his new 
duties. 

Mr. Hepler has named Willis I. 
Ownle as manager of the Seattle plant, 
» E. Barkis as manager at San Fran- 
isco and J. W. Barry at Los Angeles. 
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It’s good business to recommend 
the safest wiring system for your 
customers—do the job with 
PORCELAIN Protected Wiring! 
This is a completely insulated 
system—based on using insulat- 
ing (not conducting) materials 
for enclosures and supports. 
“Modern PORCELAIN Pro- 
tected Wiring also offers time- 


proved advantages in perma- 
nence—economy—and ablility 
to carry a bigger load. Only the 
non-metallic way has a record 
of fifty years of efficient, depend- 
able service. Ask your friendly 
Electrical Inspector about the 
safety and long-life features of 
knob-and-tube wiring. Write for 
wiring catalog. 
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When Drilling, Cutting 
and Chipping in 
Concrete and Masonry 


THIS MAN A, 
(SE 















COSTSYOU / SH 


J} 


$ MONEY § | 30 Blows 


per minute- 


BUT— . 
THIS MAN 















... Safely . . . Economically 


| Saves time and money in the plant, 
ben s A warehouse or on the job. 
sitet — Roll-A-Reel is the ideal way to 


7 reel or unreel wire, cable, or rope 
SYVA/. PRON and does an easier, better job in 


every way. 
DEPENDABLE In two sizes... 2000 Ibs. capac- 


ELECTRIC eee 
HAMM: | Send for descriptive pamphlet. 


Saves You Money! 


Write for catalog folder 


SYNTRON CO. 
690 Lexington Homer City, Pa. 























































































and connecting jobs 


Diagrams and connecting tables for 
laying out coils and connecting them 
in proper sequence for motors of from 
2 to 24 poles, 2- and 3-phase 





This practical manual saves your studying out 
connections before you begin work, and saves 
drawing up a new diagram every time you do a 
winding job by supplying the diagrams and connecting tables for all the different kinds 
of windings used in motors from 2- to 24-poles, two- and three-phase. It furnishes 
practical, step-by-step instruction on the laying out of coils for induction-motor windings 
and connecting the ends of the groups of these coils in proper sequence of phase and 


pole groups. 
Just published! 


REPAIR SHOP DIAGRAMS 


AND CONNECTING TABLES FOR LAP-WOUND INDUCTION MOTORS 


By DANIEL H. BRAYMER, Late Editorial Direction, Industrial Engineer and A. ©. ROE, Manu- 
facturing Engineer, Manufacturing and Repair Department, Westinghouse Electric Corporation 


Each one of the many scores of diagrams in Second Edition, 387 pages, 182 figures, 
this manual is a practical shop drawing, 











earted with proper connections for the ends of 52 tables, 74 Charts, $3.50 

all phase groups of coils so that they can be 

actually followed by the winder when making See it 10 days FREE Mail Coupon 
paneens. " 

‘he diagrams are accompanied by tables that ” i s 
give the number of coils in the different phase ro BOOK CO., 338 W. 42 St 
groups and the markings for the ends of these Send me Braymer and Roe’s REPAIR SHOP DIA- 
groups as indicated on the diagrams, to show GRAMS for 10 days examination on approval. In 10 
the difference in markings for the ends of days I will send $3.50, plus few cents postage, or 

hase groups in different types of windings. return book postpaid. (Postage paid on cash orders.) 


his new, revised edition of this popular shop 











manual incorporates the many changes and ad- +1 RE et A eee ye EERE ee 
vances in the design and construction of induc- PEPER CON S53 bass kakache bods onion > stan sedpaw owe 
tion motors through World War II. The in- CRY MOE BIOS oon cc cc ce cncevcscccsccccesdscosese 
formation given here may also be used when SN cn Oat acu s ccehuk ooxewed 0 ceeeubh son 
reconnecting the coil groups to satisfy changes POUR cndi nes chbseskns he eehosaancenond’ EC 3-46 
in voltage, changes for operation on circuits of (In Canada: Mail to Embassy Book Co., 
different number of phases, different frequen- 12 Richmond St. E., Toronto 1.) 





cies or changes in the speed of a motor. 





196 


SYLVANIA 
APPOINTMENTS 


Don G. Mitchell was elected executive 
vice president of Sylvania Electric Pro- 
ducts Inc. at a meeting of the Board of 





a SBS 


D. G, MITCHELL 


Directors held recently. Mr. Mitchell 
joined Sylvania as vice president in 
charge of sales in 1942. 

Harold P. Gilpin has been appointed 
assistant general sales manager of the 
Radio Division in New York City. Mr. 
Gilpin who has been with the company 
since 1932 was formerly manager of 
Equipment Tube Sales. 


WAGNER ELECTRIC 
APPOINTMENTS 


Wagner Electric Corporation of St. 
Louis announces branch manager and 
sales territory changes in its electrical 
sales division. The Kansas City terri- 
tory has been divided into two parts. 
The southern portion, comprising Texas, 
Oklahoma and parts of New Mexico, 
Arkansas and Louisiana, is now the 
Houston branch, with sub-offices at Dal- 
las and Tulsa, L. J. Dicianne has been 
appointed branch manager. 

The northern portion continues to be 
known as the Kansas City branch office 
territory and is now tied to Kansas 
and Nebraska and the western halves of 
Iowa and Missouri, with A. G. Viola 
as branch manager, Mr. Viola was 
transferred from the Pittsburgh territory 
where he was branch manager since 
1939, 

L. J. Pasher, for many years manager 
of the Pittsburgh Automotive Division 
branch territory, is now in charge of 
both the Electrical and Automotive Di- 
visions there. 


JOHNS-MANVILLE 
APPOINTMENTS 

Johns-Manville Corporation of New 
York has announced the following 4P- 


pointments in its sales organization. 
J. A. O’Brien, vice president of Johns- 
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Cc. G. DANDROW 


Manville Sales Corporation, a subsidiary, 
has been appointed manager of the 
power products and industrial depart- 
ment. He will also serve as a member 
of the Officers Board. 

H. R. Berlin has been elected vice 
president of Johns-Manville Sales Cor- 
poration and is appointed manager of 
the building materials and general de- 
partment of the company. He will also 
serve aS a member of the Officers 
Board. 

C. G. Dandrow has been elected a 
vice president of Johns-Manville Sales 
Corporation and is appointed general 
sales manager of the power products and 
industrial department. He joined the 
organization in 1922 directly following 
his graduation from the Massachusetts 
Institute of Technology. 


AIREON 
APPOINTMENTS 


Arthur E. Welch has been elected vice 
president in charge of sales of the 
Aireon Manufacturing Corporation, Kan- 
sas City, Kansas. He was formerly vice 
president and treasurer. 

Walter A. Bowers has been elected 
vice president and treasurer. He was 





” 


A. E. WELCH 


formerly with the Lawrance Aeronau- 
tical Corporation of Linden, N. J. 

C. E. Cook has been named to head 
the new Circuit Breaker Division. He 
80es to Aireon from the Square D Com- 
pany of Detroit where he was field en- 
8ineer and assistant sales manager. 
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eres why— | 


"MEGGER” Insulation Testers 
are always dependable — 





5 
Fal 


HAND | GENERATOR 


OHMMETER 





In what we term a cross-coil true ohmmeter, 
two coils are mounted in fixed relation to each 
other on the same pivot-and-jewel moving 
system in the field of a permanent magnet. 
“Current” flows in coil A and “potential” in 
coil B, and they are connected so that their 
respective torques oppose each other. Since 
there are no control springs, the opposing coils 
give a true ratio of E/I, and ohms (or meg- ; 
ohms) are indicated by a pointer over a scale. ° 
The readings are independent of the voltage 
of the hand-driven d-c generator, because any 
change in the voltage affects both coils in the 
same proportion. 


The ‘“Megger”’ instrument is simplicity itself. The circuit diagram shows 
all elements—hand-cranked generator, fixed resistance coils and ohmmeter 
with pointer and scale. Nothing more is needed and nothing could be 
simpler. In making resistance tests, you merely connect leads from the 
instrument to the apparatus or circuit under test, turn the crank for a few 
seconds, and read the insulation resistance directly on the scale. 

Power generation and distribution practice has dictated certain standards 
of quality and performance that every piece of electrical equipment is 
expected to meet. “Megger” insulation testing instruments have been and 
will continue to be built in conformity with these high standards. 

For complete descriptions and applications of all types of “Megger” 


Insulation Testers write for Catalog 1685- EC. 


*Trade Mark U.S. Pat. Off. 


JAMES G. BIDDLE CO. 22334%sHeT°s5t 
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For FASTER, CLEANER 
DRYING and BAKING 


NALCO 2x, LAMPS 


FOR CONVEYOR OVENS 





UNITS 


Wherever radiant 
heating energy is 
needed,install 
NALCO Dritherm In- 
fra Red Lamps for 
highest efficiency and 
uniform controlled 
heating. 
Nalco Infra-Red 
Lamps singly, in 
groups or in banks 
offer the most modern 
process for indus- 
trial drying, curing, 
baking and dehy- 
drating. 


You can count on 


NALCO LAMPS’ repu- 
tation for long, de- 
pendable service. 
At your 
wholesaler. 


in clear 


Available 
glass type or inside- 


electrical 


silvered, self-reilect- 


ing type. 





















FOR ALL THATS NEW... BEST 





in SERVICE STATION 
SPORTS — AIRPORT 
INDUSTRIAL and 

MARINE LIGHTING 












12-18-24 in. 
Floodlight 
for Airports 








i No. 4200 
Eaowees Seon 
A Triangular pb eg 
Flood for 
Corner Loca- 
tions. A 
Revere devel- 
opment. 
Solves prop- 
erty line 
cut off. 





Write for Catalog Data 


REVERE ELECTRIC MFG.COQO. 
Broadway =— Chicago 40. 


6017 
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FORMICA 
APPOINTMENTS 


Fred C. Walter, who has been associ- 
ated with the sales, advertising and 
product development of The Formica 
Insulation Company in Cincinnati, has 
been named assistant sales manager of 
the company. 

Formica has opened a factory branch 
office in Philadelphia with Albert Les- 
beril as branch manager. The Atlanta 
territory has been combined with that 
of Charlotte, N. C. with offices in both 
cities. Clarence Kuester who had been 
associated with his brother, Fason Kues- 
ter, in charge of the Charlotte office is 
moving to Atlanta to take charge of the 
Formica sales work in the Georgia area. 

Kenneth Pitt, until recently associated 
with the Formica home office and plant 
purchasing department, has gone to 
Boston to become affiliated with Francis 
Murdock, Boston representative. 


KELLOGG ELECTS 
NEW OFFICERS 


James H. Kellogg, vice president, 
secretary and works manager of Kellogg 
Switchboard and Supply Company, Chi- 
cago, was elected president of the com- 
pany succeeding his father, James G. 
Kellogg, at a special meeting of the 





J. H. KELLOGG 


board of directors in January. At the 
same meeting Mr. Kellogg, Sr., was 
elected chairman of the board. 

Other new officers of the company are 
Harry C. McCluskey, former treasurer, 
who is now executive vice president and 
treasurer; Claude D. Manning, formerly 
assistant to the president who is now 
vice president and secretary and Harvey 
O. Edison, who was made assistant sec- 
retary and assistant treasurer. 


NEW SALES REPRESENTATIVES 
FOR MOE-BRIDGES CORP. 


The Moe-Bridges Corporation of She- 
boygan, Wis. has announced the appoint- 
ment of the following sales representa- 
tives. 

J. Paul Lumpkin with offices at 248 
Tranquil Avenue, Charlotte; N. C. will 





Test-0-Lite 


TESTS ANY VOLTAGE... 
100 to 550 Volts, A.C. or D.C. 
—Safely, Swiftly, Surely 


% Ncbeltl.7 
e\ GSTHE NEON GLOW 
LOCATES TROUBLE INSTANTLY 
Indicates hot or grounded 
wires. Tells AC from DC. 
Far superior to ordinary 
clumsy test bulb. Indispens- 
able in shop or home. 
The only pocket-size tester 
with PATENTED SAFETY 
FEATURE. Lifetime guaran- 
tee. List $1.50. Purchase 
regular electrical 









For Quick Soldering 

A small quantity applied to the joints 
to be soldered will, WHEN HEATED, 
flow and unite the parts the same as 
wire and bar solder No flux or solder- 
ing iron required. (Priority A-7 or bet- 
ter) 25¢ tubes; 1, 5, 10 and 25-Ib. cans. 


L.S. BRACH Mfg. Corp. 


200 Central Ave., Newark, N. J. 











GEDNEY FITTINGS..: FIT! 


FITTINGS 


GEDNEY ELECTRIC 
COMPANY 


RKO BLDG, RADIO CITY, NEW YORK, N.Y 
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cover North Carolina, South Carolina 
and Eastern Tennessee. 

Verlyn H. Branham with headquarters 
at 160 Interlochen Drive, N. W., At- 
lanta, Ga. will cover the states of 
Georgia and Alabama. 

Theodore M. Gage Company, located 
at 1900 Euclid Building, Cleveland, will 
be responsible for the Ohio territory. 


E. L. TAYLOR BECOMES 
PARTNER IN CAMFIELD MFG. CO. 


Edward L. Taylor has been elected to 
partnership in the Camfield Manufactur- 
ing Company, Grand Haven, Michigan, 





E. L. TAYLOR 


of which he is general sales manager, 
it was announced by Russell W. Cam- 
field, president. 

Two plants are operated by the com- 
pany in Grand Haven. 


Republic Steel Corporation has an- 
nounced the appointment of Harvey A. 
Craig as Pacific manager. In this new 
post, Mr. Craig will supervise the terri- 
tory served by all three Coast sales 
offices. He will, however, retain his 
position as manager of the Los Angeles 
office. No change is being made in the 
personnel of the other offices. W. L. 
Thomas is district sales manager of the 
San Francisco office and C. V. Gardner 
is district sales manager of the Seattle 
office. 


American Transformer Company of 
Newark, N. J. announces the appoint- 
ment of Cooper-Di Blasi as representa- 
tives for Metropolitan New York and 
lower New York States. Their head- 


quarters are at 259 West 14th Street, 
New York. 


Weston Electrical Instrument Corpora- 
tion of Newark, N. J. has appointed 
Russell Ranson, 1164 East Fourth 
Street, Charlotte, N. C. as sales repre- 
sentative for Virginia, North Carolina 
and South Carolina. 
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Dept. EC-3 
Representatives in 23 Leading Cities—Export Office: 13 E. 40th St., N.Y.C. 








LOOK FOR THIS STARTER 
In the RED PLASTIC Can 


IT LEADS THEM ALL 


Pat, Nos. 2200443—2228210 


Locks Out... Resets AUTOMATICALLY 


1—Positively cuts out deactivated, flickering, blinking lamps. 

2—When trouble is detected the starter automatically cuts 
off current to the ballast and lamp.* 

3—Gives long life to ballast because defective lamp is 
locked out. Prevents overheating. 

4—When Lloyd AUTOMATIC locks out defective lamp— 
turn off the current—Remove defective lamp—Put in 
a new lamp. 
Allow at least one minute to make the above change 
of lamps. Turn on the current. The starter automatically 
lights the new lamp. 
NO NEED TO DO ANYTHING TO THE STARTER 

5—Lloyd NEW PLASTIC CAN has higher dielectric 
strength, is stronger, lighter, distinctive. 

G@—Knurled rim on plastic can insures positive grip for in- 
sertion and removal of starter. 

7—Plastic can is sealed. No projecting lugs to cause 
trouble. 

&—The life of the AUTOMATIC starter is many times 
greater than that of the average lamp. 

9—It saves maintenance costs and power consumption, 
protects and insures longer life to the ballast and lamp. 


1@—Tested in production and prior to shipment to insure 


perfect performance. 
Lloyd Automatic Available in FS-40 and FS-100 
LLOYD PRODUCTS COMPANY 


Providence 5, R. I. 








CUT ANY SIZE HOLE IN 
METAL=WOOD =PLASTICS 







One Bruno Adjustable 
Hole Cutter replaces many fixed- 












radius cutters. High speed steel 
blade cuts clean, fast holes. Fits 
drill press, portable drill 
or hand brace. Easily set 
for any diameter from 
96! to 14" or 1’ to 2", 
Ask your jobber, or 
write Bruno Tools, 
Beverly Hills, Cal- 
ifornia, Dept. EC-3 






































& 
— Shank Size “a — 
100 Y%” straight shank 56”- 1%” $2.95 
100-B | Square Bit Stock %”- 1%” $2.95 
101 3%” straight shank 1”- 2%" $4.95 
101-B | Square Bit Stock 1"- 2%” $4.95 


© BRUNO TOOLS 


Beverly Hills, California 











AGAIN 
_ ON HAND! 





IMPORTED SWISS 


5-RANGE, CENTRIFUGAL TYPE 


HAND TACHOMETERS 


CATLG. NO. 303 CATLG. NO. 346 


30-120 RPM 120-480 RPM 
100—400 RPM 400—1600 RPM 
300-1200 RPM 1200—4800 RPM 
1000—4000 RPM 4000—16,000 RPM 
3000—12,000 RPM 12,000—48,000 RPM 


FOR DETAILS WRITE FOR BULLETIN — 


, NO. 750. NO PRIORITY REQUIRED 


HERMAN H. STICHT CO., INC. 





27 PARK PLACE NEW YORK. N.Y 
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Climax Engineering Company of Clin- 
ton, Iowa, has announced the acquisition 
of exclusive manufacturing and selling 
for “Roto Beam” radiant air circulators. 


W. F. Benson has joined Federal Elec- 
tric Products Co., Inc. as district sales 
representative in the Michigan area. 


Russell & Stoll Company, Inc. of New 
York, announces the appointment of 
Wagner-Green Company as northern 
Ohio representatives. Their offices are 
located at 1935 Euclid Ave., Cleveland. 


Thermador Electrical Manufacturing 
Company of Los Angeles, Calif., an- 
nounces the appointment of Frank A. 
Ballman as general sales manager. He 
was, until a short time ago, a Major in 
the Army Air Forces. 


Melvin C. Shaw has been named man- 
ager of the blower and compressor de- 
partment of the Allis-Chalmers Mfg. Co., 
Milwaukee, Wis. He succeeds John 
Avery, who has resigned to become 
president of a blower corporation. 


The Okonite Company, Passaic, N. J. 
has moved its district office in Cleveland, 
Ohio to the Engineers Building, Cleve- 
land. F. J. Dahleiden will continue in 
charge of the office which he has man- 
aged since its establishment in 1939. 


Ideal Commutator Dresser Company of 
Sycamore, Ill. has changed to a corpora- 
tion to be known as Ideal Industries, 
Inc. There has been no change in 
management, personnel, location, manu- 
facturing or method of distribution. 


The Crocker-Wheeler Division of Jos- 
hua Hendy Iron Works, Ampere, N. J. 
has announced the appointment of I. C. 
Smith as chief engineer of the company. 


Jack F. Whitaker has been made vice 
president, in charge of manufacturing, 
of the Whitaker Cable Corporation, 
Kansas City, Mo. He has been with the 
organization since 1927. 


The Advance Transformer Co. of Chi- 
cago has moved to new and larger quar- 
ters at 1122 W. Catalpa Avenue. 








How to 
select * operate * maintain 
the right controllers for 








your electric motor power 


Here is your controller guide for selecting 
and using the control apparatus that will 
best harness your electric motor power to 
your load requirements. This book takes the 
guess-work out of control purchase and 
presents the operator with all the facts on 
controller operation and design. Hundreds 
of diagrams, illustrations, curve charts and 
tables, together with a simple, direct text, 
instruct operating men, engineers, purchas- 
ers of controls on each detail of proper 
selection, operation and maintenance. 


CONTROLLERS 
FOR 
ELECTRIC 
MOTORS 


By Henry Duvatt JAMES 
Consulting —" Pittsburgh, 
a. 


and Lewis Epwin MARKLE 
Design Engineer 
324 pages, 6, x 934, 276 fig- 
ures, 6 tables, $3.50 


This book brings you up to date on the 
latest control apparatus—new uses of the 
electron tube, magnetic contactors, time-limit 
method of acceleration, development of plug- 
ging control, and of the Regulex, Ampledyne 
and Rotorol, and new types of time-delay 
overload relays. Here is analysis of popular 
commercial types, and most successful meth- 
ods of accelerating motors, speed control, 
mechanical and dynamic braking, regenera- 
tion, and voltage control for d-c motors, 
with special sections on protective devices, 
national codes, installation and maintenance, 
and future control developments. 


Detailed information on: 


Functions, types, advantages and limitations of 
magnetic contractors , 

De-ion principle of arc rupturing 

Use of two power tubes to give more uniform 
d-c power 

Time-limit methods of accelerating motors 

Motor-generator control of motor voltage 

New types of time-delay overload relays 


@ There is a section on how to read controller 
diagrams, and a section devoted to future control 
developments describes new developments from 
World War II, electron-tube control, variable 
frequency, hydraulic gear, the use of telephone 
devices and practice, radio signals, etc. 


Send this coupon 


See it 10 days © 





McGRAW-HILL EXAMINATION COUPON 
McGraw-Hill Book Co., 330 W. 42nd St., N. Y. C. 18 
Send me James and Markle’s Controllers for Electric 
Motors for 10 days’ examination on approval. In 10 days 


I will send $3.50, plus few cents postage, or return book 
postpaid. (Postage paid on cash orders.) 


AGGPOSE 22 ccccccvcccocccccecccccescccccccessecnesssse® 


City and State... cccccccccccccccccccscccsccscsscscsers 
COMPAMY orcccccccvecscccdccescesscccoeres cocgeensser® 


POSHION . cccccccccccccccccesccccosccscscoccces 
(In Canada: Mail to Embassy Book Co., 
12 Richmond St. E., Toronto, 1.) 
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W. D. Barnes and John W. Stewart 
have been appointed sales representa- 
tives on the Pacific Coast for both the 
Essex Wire Corporation, and the Par- 
anite Wire and Cable Division, Ft. 
Wayne, Ind. Mr. Barnes has his office 
at 55 Montgomery Street, San Francisco 
and Mr. Stewart is located at 1032 
Rowan Building, Los Angeles. 


Aerovox Corporation New Bedford, 
Mass. has announced the appointment 
of Vernon L. Haag as a vice president. 
Mr. Haag was formerly with the IIli- 
nois Watch Case Company. 


L. S. Brach Manufacturing Company 
recently moved into its new plant at 
Central Avenue, Hoyt and _ Bleeker 
Streets, Newark, N. J. 


Joseph E. Chassaing, Jr., has been ap- 
pointed assistant midwestern sales man- 
ager for The Art Metal Company of 
Cleveland. 


Star Electric Motor Company of Bloom- 
field, N. J. has opened a New England 
district office at 1430 Massachusetts 
Avenue, Cambridge, Mass. Elliot W. 
Knight has been appointed district man- 
ager. 


M. N. Kenneally has been appointed 
sales manager of the Joslyn Manufactur- 
ing and Supply Company of Chicago, 
Ill. 


Insl-x Co., 857 Meeker Avenue, Brook- 
lyn, N. Y. announces the appointment 
of Don Weir as sales manager and B. 
B. Schneidermann as technical service 
manager. 


Lester Haft announces the formation of 
a new company known as Haft & Sons, 
Inc. The company will specialize in 
the manufacture of cord sets and elec- 
trical wiring devices, with headquarters 
at 79 Third Street, Brooklyn, N. Y. 
For the past 30 years Mr. Haft has been 
treasurer and general manager of the 
C. D. Wood Electric Company. 


Progressive Welder Company of Detroit, 
Mich. has appointed William H. Marion 
as representative. He has offices at 320 
Ontario Street, Toledo, Ohio. 
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ROY AL-NOARK 
Vou- Renewable 


CARTRIDGE FUSES --., 






5-WAY BETTER PERFORMANCE 


Better ...5 ways better! Five engi- 
neering improvements in the design 
and construction of Royal-Noark Non- 


Renewable Fuses mean that they stay 









cooler ... give greater protection to 


vital equipment. Complete detailed 
‘catalog information is yours on re- 


quest, and prompt deliveries on your 





orders. 










WIRE © CORD SETS * CARTRIDGE and 
PLUG FUSES « FUSTATS * TROUBLE 
LIGHTS ¢« CHRISTMAS LIGHTING SETS 


ROYAL ELECTRIC CO., Inc., PAWTUCKET, R. I. 
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WHERE TO Buy 


Equipment, Materials and Supplies for 


Electrical Construction — Maintenance — Repairs 














DRILL CONCRETE THE EASY WAY 







WODACK "DO-ALL" 
ELECTRIC HAMMER AND DRILL 


Saves time and labor installing expansion anchors. 
Two motions—reciprocal for hammer drilling—ro- 
tary for twist drilling. Drills masonry to 1%”. dia., 
metal 3%”. Easy to maintain. Universal motor, runs 
direct from lamp socket. Weighs 15 ibs. Star drills 
in 17 diameters. Also chisels, bull points, etc. Ask 
for bulletin. 


Wodack Electric Tool Corporation 


4628 W. Huron St. Chicago 44, Ill. 
Telephone AUstin 9866 











TURN 
ANYTHING 
ELECTRICAL 

ON & OFF 
REGULARLY 


The TORK CLOCK CO., Inc. 
MOUNT VERNON, NEW YORK 








Speed Reconversiom 





KUEHL 
FISH 
TAPE 





A Pusher ...A Puller 
A Reel... A Fish Tape 


The fish tape is pushed, pulled, 
wound and unwoun by simply 
st the handl One man 
can as much as three with 
the — Fish Tape Gun. It 
offers 3 to 1 mechanical 


savantage. descriptive bulletin. 
D. S. KUEHL & SON 
Clio Michigan 














LAMP ANNUNCIATORS 
Kirkland Bulls-I-Units are ideal 
for building lamp  annunciators. 
Just provide the proper size holes 

eee min the 
panel, then 
insert the 
Kirkland 





sembly is then poly for installation. 
Connect incoming wires and place in 


service. 
Write for Catalogue 


THEH.R. KIRKLAND CO., MORRISTOWN, NJ. 



















ny PROMPT DELIVERY! 
SCREW MACHINE PRODUCTS 


Brass Work a Specialty 


AETNA SCREW MACHINE PRODUCTS CO. 
1429 PARK ST. - HARTFORD, CONN. 








Burned Out or Broken Electric 
Heating Elements 


NS * =— 
Sirsa] repaired with NICHRO- 
CITE PASTE. Simply 
—j overlap ends, apply paste. 
[—J turn on current. Used by utility com- 
mg etc. Family size, $1.00, 4 oz. 





50. Satisfaction guaran‘ 


ze $2. anteed. 
ARMSTRONG Mfg. Co., Box 861F, Minneapolis, Minn. 


This Where To Buy Section supplements other ad- 
vertising in this issue with additional announce- 
ments of products and materials of special interest 
and application in “electrical construction, mainte- 
mance and repair. Make a habit of checking this 
Page each ‘ssue. 














Departmental Staff, 





This WHERE TO BUY Section 


supplements other advertising in this issue with these 
additional announcements of products and services 
essential to efficient and economical operation, main- 
tenance and service. Make a habit of checking this 
page, each issue. _ 
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NEW FRONTIERS IN 
ENGINEERING [FROM PAGE 59} 


series capacitors may be allowed to 
handle momentary currents which are 
twice their continuous current rating, 
However, in most circuits to which 
series capacitors are applied the currents 
which flow during fault conditions are 
considerably more than twice the maxi- 
mum working current. For this reason 
it is necessary either to use capacitors 
with a continuous current rating equal 
to one-half the maximum current which 
may flow during a fault or to use a vol- 
tage limiting device. 

The fundamental protected series 
capacitor circuit consists of a series 
capacitor shunted with a gap. If, how- 
ever, this is a metallic gap which has 
a high arc voltage and a restriking arc, 
the series capacitor will be subjected 
to high currents while the arc exists 
in the gap. 

The use of a gap having special graph- 
ite electrodes gives a low arc voltage 
and limits the current flowing in the 
series capacitor leads to a low valve. 
Even with graphite electrodes, however, 
the arc will be moved out of the space 
between the electrodes by magnetic 
forces, thermal air currents, and random 
air currents unless special precautions 
are taken in the gap design. 

As the spacing of a gap is decreased, 
the variation in breakdown voltage on 
successive operations becomes greater. 
For dependable operation a gap should 
be adjusted to break down at not less 
than 300 volts. Since the gap must 
function dependably at no more than 
twice the rated capacitor voltage, it 
cannot be used to protect a capacitor 
rated at less than 1500 volts unless an 
auxiliary means is provided to ionize the 
gap when the capacitor voltage reaches 
twice the rated value. 

A by-pass switch is designed to meet 
the following requirements: 

1. It must close rapidly enough to 
protect the gap from overheating during 
any fault up to 2500 amperes. 

2. It should have sufficient time delay 
on closing in order that any capacitor 
bank up to 180 kva. at 230 to 2400 volts 
would be substantially discharged 
through the gap before the contacts 
engage. 

The motor element must not be dam- 
aged by the maximum combined fault 
current and capacitor discharge current. 

4. It must have sufficient time delay 
on opening to allow a fault to be cleared 
by the line breakers so that no holding 
arrangement is required. 

A thermally actuated toggle switch 
which has quick-make and quick-break 
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action was developed for this purpose. 
The bellows is evacuated and charged 
with a small quantity of a liquid having 
a low vapor pressure at any ambient 
temperature which may be encountered 
in service. At such temperature the 
bellows remains collapsed because of 
external] atmospheric pressure. When 
mounted in the switch, it is stretched 
to the normal length and exerts a pull 
more than sufficient te-open the switch 
mechanism. When gap current passes 
through the walls of the bellows, heat- 
ing occurs which changes the vapor 
pressure of the enclosed liquid. Con- 
tinued heating causes the vapor to exert 
a pressure sufficient to acauate the toggle 
mechanism causing the switch to close. 

The closing of the switch by-passes 
the entire series capacitor and thus 
terminates the flow of gap current and 
allows the bellows to start cooling. Cool- 
ing causes the vapor to recondense, and 
the resulting differential pressure re- 
opens the switch and restores the series 
capacitor to service. 


Industrial Application of 
Rototrol Regulators 


The Rototrol has been applied in con- 
siderable numbers to a wide variety of 
industrial applications. 

It is essentially a dc. generator but 
with a number of field windings which 
are designed and connected in various 
ways depending on the regulating prob- 
lem. The Rototrol functions entirely 
through the interaction of these fields, 
and has no moving parts or circuits 
which require delicate adjustment for 
proper operation or to compensate for 
wear. After initial adjustment: during 
installation, no further attention is re- 
quired other than the routine mainte- 
nance associated with a dc. machine of 
similar size. The Rototrol is driven at 
constant speed by a small squirrel cage 
induction motor or may be a part of 
the motor generator set or exciter set of 
the adjustable voltage drive it serves. 

The principal elements are a self-en- 
ergizing field and the separately excited 
control fields. One of the control fields 
is commonly referred to as the pattern 
field and is excited from a constant po- 
tential source. _The other control field 
measures the quantity to be regulated 
and is commonly referred to as the pilot 
field. The pattern and pilot fields are 
usually connected with their ampere 
turns in opposition so that the pilot field 
Measures the quantity to be regulated 
and compares it with the pattern field. 
- Any net difference in these fields will 
Cause the Rototrol to exert corrective 
forces to reduce the difference so that 
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Deltabeston 


Cables 
Withstand 
High Heat 








Here's how we build trouble- 
free service in Deltabeston Ap- 
paratus Cable Type AVA. 


1. Very soft, small 
copper strands— 
for greater flexi- 
bility and to with- 
stand vibration,, - . 


2. Heatproof felt- 
ed asbestos — for 
protection against 
overload conductor 
heat. 


3. Varnished cam- 
bric—for moisture 
resistance and high 
dielectric strength. 


4. Felted asbestos 
—for extra protec- 
tion against high 
ambient tempera- 
tures. 


8. Asbestos braid 
—for high resist- 
ance to heat, mois- 
ture, oil, greaseand 
most corrosive 
vapors. 








Electrical circuits that run around boiler rooms, steam tunnels, 
soaking pits, pouring ladles and other hot spots are bound to 
fail frequently unless cable insulations can withstand high operating 
temperatures. One of the safest ways to provide uninterrupted 
electrical service in these torrid zones is to protect with Deltabeston 
Asbestos-insulated Power and Motor Lead Cables. These heat- 
resistant cables have proved in countless installations that the 
asbestos-insulation just won’t bake out despite constant, high heat. 


If excessive heat is causing frequent power failures in your mill, 
investigate. G-E Deltabeston Asbestos-insulated Cables now.. 
Deltabeston: is used extensively for power, lighting and control 
circuits especially where severe operating conditions prevail? 
General Electric manufactures a complete line of asbestos-insulated 


cables including many special designs. 


They're constructed not 


only to withstand excessive heat but high humidity, oil, grease 


and most corrosive vapors. 


For additional information write to Section Y-364-8 Appliance 
and Merchandise Dept., General Electric Company, Bridgeport, 
Conn. Deltabeston Wires and Cables are distributed nationally by 
Graybar Electric Co., General Electric Supply Corp., and other 


G-E Merchandise Distributors. 
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‘ieee koe corn aaa 
There Is 


A Profit For YOU 
In Automatically 


Turning ON and OFF 
ELECTRIC SIGNS— 
LIGHTING SYSTEMS 


And Dozens of Other Applications 


with the 


2200-Watt AUTOMATIC 
Self-Starting TIME SWITCH 


Single Pole—Model 120 


$12.00 


Why buy LESS 
when you: get the MOST 


in AUTOMATICS 


Prices Subject to Usual Discount & Terms 


Write for Information 


AUTOMATIC 


Electric Manufacturing Co. 


TIME SWITCHES—FLASHES 
MANKATO e@ MINNESOTA 

















Scientifically built 
to link electrical 
energy in your 
products. 


Economical . . . 
dependable qual- 
ity all ways. 
Pure _ copper 
drawn to size in 
the ILSCO plant 
insure preci- 
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COPPER TUBE 
& PRODUCTS, Inc. 
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the pattern and pilot fields balance out 
when the quantity under regulation is 
at the proper value. 

The counter E.M.F. type of speed reg- 
ulator circuit is perhaps the most widely 
applied. Representative applications are 
feed drives for machine tools, adjustable 
voltage planer drives, high speed ad- 
justable voltage elevator drives, skip 
hoist drives, and supercalender drives. 
It is applied where wide speed ranges 
are required with good speed regulation 
at all speeds, particularly at the mini- 
mum speeds. The circuit does not re- 
quire a pilot generator to measure the 
motor speed which results in a space 
saving about the machine and in a 
simplification of the electrical equip- 
ment and circuits. 

On applications where it is desirable 
to hold the speed of the driving motor 
within very close limits, a pilot gener- 
ator for measuring motor speed directly 
is used in conjunction. Typical appli- 
cations of this type of speed regulator 
include drives for paper machines, wind 
tunnel propellers, and dynamometers. 

In the steel, textile, paper and rubber 
industries, there are a large number of 
wind-up and unwind operations utiliz- 
ing core type reels. A drive for such a 
reel must maintain constant tension in 
the strip and must continually and 
smoothly change its speed as the roll 
builds up from a small core to a full 
roll. A number of Rototrol controlled 
drives for this service have been ap- 
plied. The Rototrol is used in conjunc- 
tion with an adjustable speed, direct 
current motor which has a speed range 
by shunt field control equivalent to the 
ratio of the full roll diameter to the 
empty core diameter. 


Coordinated Electric Drive 
Rubber Calender Train 


The continuous process of coating fab- 
rics with rubber, such as is used in tire 
manufacturing, involves several in- 
dividual machines that present operat- 
ing problems not successfully met by 
mechanical drives. A new, coordinated 
electrical drive has been developed which 
does meet these requirements using am- 
plidyne, and also electronic, control. 

With the electrical drive, the entire 
train is sectionalized so that each auxil- 
iary is provided with its own motor. 
Coordinated control takes the place of 
the line shaft tie and, in addition, pro- 
vides the proper tensions and speeds. 
Furthermore, once optimum adjust- 


ments have been established, the control 


holds them there. Electrical instru- 
ments make it possible to take measure- 
ments and record the adjustments. Thus, 












FLUORESCENT 





INCANDESCENT, 


Good Lighting over 
Long Periods with 
Minimum Maintenance 


@ MULTI Units are practical, mod- 
ern, and flexible—they meet chang- 
ing demands. MULTI Units make 
good looking finished jobs and the 
contractor has no after worries. 
Users get units that are easy to 
clean, economical to maintain, and 
good lighting over long periods at 
reasonable cost. MULTI Units are ap- 
proved by Contractor and User alike. 


Send for our complete catalog 


ELECTRICAL MANUFACTURING CO. 


4223 W. Lake St., CHICAGO, ILL. 











( ‘ 
What Makes a 
Mailing Click? 


Advertising men agree ... the list 
is more than half the story. 
McGraw-Hill Mailing Lists, used by 
leading manufacturers and indus- 
trial service organizations, direct 
your advertising and sales promo- 
tional efforts to key purchasing 
power. 


In view of presert day difficulties 
in maintaining your own mailing 
lists, this efficient personalized 
service is particularly important in 
securing the comprehensive market 
coverage you need and want. In 
vestigate today. 








. WAE 
F Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 





McGraw-Hill Publishing Ce., Inc. 
DIRECT MAIL DIVISION 
330 West 42nd Street, New York, 16, N. Y. 
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if that same run is to be repeated in the 
future, the best operating conditions 
can be obtained very quickly. 

The various pushbuttons and rheo- 
stat dials which are used for the adjust- 
ments are located remotely from the 
driven auxiliaries, in convenient groups. 

The main drive for the calender is of 
the adjustable voltage (Ward Leonard) 
type, providing ten to one speed range, 
of which five to one is by armature 
voltage control and two to one by motor 
field control. 

The group of drives which is called 
the “central auxiliaries” always oper- 
ates at the speed of the calender. They 
are not, however, supplied from the 
calender generator. The auxiliary mo- 
tors themselves are much smaller than 
the calender motor so that their IR 
drops are considerably higher. Thus, 
at 1/10 speed the terminal voltage that 
they require would be substantially more 
than what would be available from the 
main generator and a booster would have 
to be used to overcome this. 

The power circuits for both the entry 
and the delivery auxiliaries are treated 
in the same manner. In either group the 
individual drives always operate to- 
gether. They must be separated from 
the central auxiliaries and the calender, 
because of the roll-changing require- 
ments. They are stopped for roll 
changes while the calender is running, 
restarted, and then temporarily over- 
speeded to restore the amount of stock 
in the festoons to normal. 

The driving motor of the large m-g 
set is a 450 hp., unity power factor syn- 
chronous machine, supplied from a 2300 
volt source. A switchgear type con- 
troller is furnished for this motor. There 
are also about 24 devices such as motors, 
solenoids, valves, which operate from a 
440 volt supply. These are controlled 
and interlocked with the d-c equipment. 

The motors involved include those for 
ventilating fans in the cementer, cement 
pumps, calender lubricating pumps, 
water pumps for the cooling drums, feed 
conveyors for the rubber banks in the 
calender, and also the driving motors 
of the small motor-generator sets used 
for the train drive. Interlocking be- 
tween these units and the d-c control is 
very important. For example, in case 
of a loss of lubrication, the calender 
must be shut down promptly. If ven- 
tilation is lost in the cementer, this must 
also be done. 

; The calender running speed, accelera- 
tion rate, and tensions are preadjusted, 
i that the operator only has to push a 

Run” button and the entire train ac- 
celerates to the predetermined speed. 
This may be done only from one central 
Point, the main desk. 
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EMPLOYMENT : 
BUSINESS : 


UNDISPLAYED 


(No ilable for equip t advertising) 
15 CwynTts A WorD. MINIMUM CHARGE $3.00. 
Positions Wanted (full or part time individual sal- 
aried employment only), % the above rates pay- 
able in advance. 
Bow Numbers—Care of publication New York, Chi- 
cago or San Francisco offices count as 10 words. 
Discount of 10% if full payment is made in 
advance for 4 consecutive insertions. 








SEARCHLIGHT SECTION 


(Classified Advertising) 


“OPPORTUNITIES” 


——RATES—— 


: EQUIPMENT 
: USED OR RESALE 


DISPLAYED 

Indiwtdual Spaces with border rules for prominent 
display of advertisements. 

The advertising rate is $8.50 per inch for all 
advertising appearing on other than a contract 
basis. Contract rates quoted on request. 

An advertising inch is measured %” vertically on 
one column, 3 columns—30 inches—to a page. 

E.C. 











POSITION WANTED 





ELECTRICAL ENGINEER: estimator and 

construction supervisor, 30 years old, cap- 
able, aggressive, now in East, desires respon- 
sible position with West Coast contractor, 
preferably Los Angeles or San Francisco area. 
PW-365, Electrical Contracting, 330 W. 42nd 
St., New York 18, N. Y. 





WANTED 
ELECTRICAL ESTIMATOR 


Position open in large industrial organization. 
Opportunity for man with substantial background 
of electrical construction and estimating experience 
on industrial work. State education, experience, 
and salary required in first letter. Location, 
Michigan. 
P-366, Electrical Contracting 

520 North Michigan Ave., Chicago 11, Il. 








REPRESENTATIVE WANTED 


Established representatives wanted by 
insulated wire manufacturer. Experience 
and following in the wholesaler and 
major industrial fields essential. Advise 
exact territory being covered. 
RW-364, Electrical Contracting 
$30 West 42nd St., New York 18, N. Y. 








BUSINESS OPPORTUNITY 


Transformer and motor repair shop also manufac- 
turing line of new units. Established, going, profit. 
able business. Exclusive sales tie-in with national 
concern. Serves public utilities and large indus- 
trials. Owner desires to devote entire efforts to 
other business. 


BO-363, Electrical Contracting _ 
330 West 42nd St., New York 18, N. ane 








Specialists in 
ARMATURE 
RE-WINDING 





We have the facilities and the experi- 
enced personnel to re-wind armatures 
for all types of fractional hp motors to 
original factory specifications and 
standards . .. complete runs can be 
handled — large or small quantities. 
Complete satisfaction guaranteed by 
our 15 years’ of experience in this 
highly specialized work. 

Let us be your small-motor department. 


THE HAROLD E. SAPER COMPANY 


4613 N. Clark St., Chicago 40, Ill, 











Just Published 


MOVING AHEAD 
ON YOUR JOB 


|___-_By Richard P. Calhoon 
Personnel Director, Kendall Mills 
295 pages, 5/2 x 8, $2.75 


This amazingly practical and 
authoritative book shows how you 
can start now to place yourself 
NEXT IN LINE FOR PROMO- 
TION and headed for future suc- 
cess! Jt shows what present-day 
business requires of you, gives 
dozens of pointers and how yqu 
can apply them to overcome your 
shortcomings, shows how to make 
good on what you do so as to stand 
out in competition with others. 
Do you want to be there when the 
promotions are handed out? Then 
send for this stimulating an’ 
helpful book today; see exactly 
how it prepares you to capitalize 
on your merit, ¢ respect and 
promotion on your job. 


Send order to George Wiley, 


McGRAW-HILL BOOK CO., Inc. 
330 W. 42 St. New York 18 


















TO HELP YOU 


Sell Equipment You No Longer Need 
Use 


“Searchlight” Advertising 


FOR SALE 


1—Federal P-4, 12" throat air 
operated 700 KVA capacity welder 


Complete accessories, including 65 series 
capacitors; special wiring for timer; 
pulsation sequence panel with interlock; 
and over voltage control. All equip- 
ment in excellent condition. Available 
immediately. Contact Purchasing Agent, 
National Electric Products Corp., 1200 
Fulton Building, Pittsburgh 22, Pa. 























NEW 3 H. P. MOTORS 
Louis Allis Frame 225, 220V.-60 Cy.-3 Ph. 1800 
R.P.M. Splash proof. Ball Bearing. Double End 
Shaft. Tropical Ins. Price each, F.0.B. $82 
Rochester, N. Y. 


TRANSFORMERS 


BOUGHT & SOLD 


For prompt action, wire specifications collect 


ELECTRIC EQUIPMENT CO. 


63 Curlew Street « Box 51 ¢ Rochester 1, N. Y. 
























A ee 4 
Acme Electric & Mfg. Co.......... 165 
*Adam Electric Co., Frank........ 142 
Advance Transformer Co......... 194 
* Aerovox Corporation............. 116 
Aetna Screw Mach. Prod. Co....... 202 
All-Bright Electric Products Co... 92 
* Allen-Bradley Co............. 117, 118 
* Allis-Chalmers Mfg. Co........... ae | 
* All-Steel Equip Co................ 125 
Aluminum Co. of America........ 148 


* American Steel & Wire Co... ..106, 107 
American Telephone and_ Tele- 


SMUNUB! Fool uk bs. ctu wes coon. 26 

* American Transformer Co........ 173 
* Anaconda Wire & Cable Co...... 52 
* Appleton Electric Co............. 2 
ee el Se 202 
Arrow-Hart & Hegeman Elec. Co.. 144 
* Associated Projects Co........... 192 
Jf ky, | | 40 
* Auth Electrical Specialty Co...... 185 
Automatic Elec. & Mfg. Co........ 204 
* Automatic Switch Co............. 19] 
Sirois ceu.sidans ues 90 
*Bell Telephone Systems ......... 26 
*Benjamin Elec. Mfg. Co......... 96 
* Biddle Co., James G............. 197 
Miackbawk Bile. Go...........00.. 138 
Brach Mfg. Corp., L. S........... 198 
* Briegel Mfg. Corp., L. S.......... 114 
Bryant Silectric’ Go.............5.+ 153 


*BullDog Electric Products Co..... 120 
Bunting Brass & Bronze Co., The. 146 


* Burke Electric Co. .........2..0:- 14 
NE NN MOS a ccecdccwes 16 
Century Electric Co............... 101 
Certified Ballasts Mfrs............ 163 

*Champion Lamp Works.......... 154 
Chase-Shawmut Co.............. 30, 31 

*Chicago Transformer Corp....... 166 
ierk “co. Seppert G1... ....c.c. 0c 200 
Clark Controller Co.............. 25 
Crescent Ins. Wire & Cable Co.... 162 
Cremepeeets Ga. on. ncccccccccces 45 

* Curtis-Lighting, Inc. ............. 50 

*Day-Brite Lighting, Inc........... 128 

* Efficiency Elec. & Mfg. Co........ 115 
Electra Protection Co., Inc........ 194 
Electric Equipment Co........... 205 
rere 205 

* Fairbanks, Morse & Co............ 109 
Federal Electric Products Co..... 156 

NS vised edo onnneeeb ac 8 

*Fleur-O-Lier Mfrs. ............00. 135 

*Frankel Connector Co............ 178 

Rye Bite, Ce. .... oc ccccccccces 172 


Garden City Plating & Mfg. Co... 157 
*Gedney Electric Co............... 198 
*General Electric Co. (Bridgeport) 

Back Cover, 36, 164, 203 
*General Electric Co. (Nela Park) 
136, 137 


Advertising In This Issue 


* General Electric Co. (Schenectady) 
Inside Front Cover 9, 10, 11, 12, 13 


General Luminescent Corp........ 182 
Goodrich Chemical Co., B. F...38, 39 
Goodrich Electric Co............. 119 
*Graybar Electric Co.............. 54 
RASreenlee 2001. 460.) os .+00006065:5,6 122 
Gath Gos Badwain Fo... oc6sc0s00 184 
* Hazard Ins. Wire Works Div..... 41 
*Holdenline Company............. 88 
*Hullhorst Micro Tool Co........ 190 


(Div. of Toledo Standard Comm. Co.) 


*Tdeal Industries, Inc. ............ 43 
*Tlg Electric Ventilating Co........ 37 
*Tllinois Electric Porcelain Co..... 155 
*Ilsco Copper Tube & Products Co. 204 
* Insulation & Wires, Inc.....33, 104, 111 


*Irvington Varnish & Ins. Co....... 21 
* Jefferson Electric Co............. 159 
IS cnc pshibeenannnens 29 
*Johnson Bronze Co.............: 113 
Kahn Manufacturing Co.......... 139 
*Killark Elec. Mfg. Co............ 27 
Kinney Elec’l. Mfg. Co. ........... 189 
Ue oy |. | rn 202 
*Klein & Sons, Mathias ........... 187 
Oe Co ee a rrr 124 
ig ge 2 errr re 202 
Rian Blower MGOrpess ssc scscs sie 24 
*Leader Elec. Mfg. Corp........... 15 
* Lighting Products, Inc............ 42 
Lloyd Products Co..........0s0000 199 
Machine-Craft Mfg. Co........... 186 
*MeGCill Die. Cosi... ccccccccecscce 130 
McGraw-Hill Book Co......... 196, 200 
WOERDON  MOND in 5's x 3 ci5:si6'a-00 sewn es 184 
* Metropolitan Device Corp......... 1 
RNB ONES 5s bos hssis.w no sac oe 'sis eins 19 
*Metenell Wile. Co.. ...0.0000000% Sl 
Monarch Fuse Co...........+s00- 179 
Multi Electric Mfg. Co............ 204 
*M & W Electric Mfg. Co.......... 114 


National Elec. Products Corp. 150, 205 
North American Electric Lamp Co. 198 


i a 167 
i ee ee ae 4] 
Tiina BORED. Wesssiscccsciccces 180 
* Overbagh & Ayres Mfg. Co....... 177 
*O. Z. Electrical Mfg. Co........... 127 
WEG ACOs “BUC. snecacesosicwcicess 114 

Paragon Electric Co............. 152 
*Paranite Wire & Cable Corp..... 32 

Pass & Seymour, Inc.............. 134 
*Pelham Elee. Mfg. Corp.......... 174 

Pittsburgh Reflector Corp........ 133 

Porcelain Group .........cssesee 155 
* Porcelain Products, Inc. ..... 155, 195 


% These Companies have supplied additional buying information on 
their products in the 1946 edition of the Electrical Buyers’ Reference 






i Te Gis ib dienes asiades'sn 178 
* Pyle-National Co., The........... 116 
*Quadrangle Mfg. Co. ............ 183 
Radio Corp. of America.......... 160 
Reading Electric Co., Inc......... 192 
*Reliance Automatic Lighting, Inc. 186 
Republic Steel Corp............ 22, 23 
* Revere Elec. Mfg. Co............. 198 
RIREMRO WOOL AGO 65 0 o015:06 6555055500 34 
Robertson (oe. H. Fs 6sns sec cces 86 
*Rockbestos Products Corp....... 175 
WEEE eb eab ound 40040 s00-0065 196 
Royal Electric Co..............0. 201 
WiRGcwreen WEEE, GOss 6656.35 08s 8% 188 
RRassell G Stoll Goeees osc escscces 158 
*Sangamo Electric Co............. 168 
Saper Co., Harold E............... 205 
Searchlight Section............... 205 
* Sherman Mfg. Co., H. B........... 182 
*Simplet Electric Company........ 190 
Simplex Wire & Cable Co......... 84 
*Solar Electric Corp............... 188 
KSorgel MlecwIc GOs 2266 600c60600% 193 
SAE on c05 be asiee cess 140 
* Specialty Porcelain Works ....... 155 
*Square D Company, Inside Back 
Cover, 123 
Steel & Tubes Div. ............ 22. as 
* Sticht Co., Herman H............. 200 
*Superior Carbon Prod. Co., Inc... 115 
Syntron Company 2.00.60 .000%0000 196 
APTN IN ISOS 535 ko io esi io ogo ws 6 


* Toledo Pipe Threading Mach. Co... 46 
*Toledo Standard Commutator Co.. 190 


*Tork Clock Go., dne.s «..66.s0ees 202 

Treo. Fase Mite, Gos. <<6is00450<ses 113 
*Trumbull Electric Mfg. Co........ 35 
*United States Rubber Co.......... 17 
* United States Steel Corp. ..... 106, 107 
* Universal Clay Products Co....... 155 

Virden Co., John C......00ccccsss 47 

Wagner Electric Corp...... 28, 103, 176 
* Ward Leonard Elec. Corp......... 180 
* Ware Brothers, Inc. ............++ 105 


* Westinghouse Electric Corp. (East 
Pittsburgh) 81 
* Westinghouse Electric Corp. (Pitts- 


BMEMEED ce cc oa estes cece eee 82, 

* Westinghouse Electric Corp. (Fan 
EDIVERIDE) | s5450400055% 0% oe0 55's 126 

* Westinghouse Electric Corp. (Light- 
— reer 94 
* Weston Elec’. Instrument Co..... 170 
* Wheeler Reflector Co. .........-.- 181 
WHGEO OD PIU ia 5 6c obo csessec acw's 202 
Wiremold Company ............+: 20 
Wodack Elec. Tool Corp.......... 202 
* Wurdack Elec. Mfg. Co., Wm...... 44 


Youngstown Sheet & Tube Co..... 18 









—s 








Electrical Contracting, March 1946 




























Wee ...this Square D Saflex 
Feeder Duct performance with other Duct 
Temperature rise 50% lower than for 
other totally-enclosed busses of 
equal copper cross-section and rat- 
ing. Balanced voltage drop of only 


1.8 volts per 100 feet. 


~ x 





SAFLEX rws-In DUCT. . . Running 
Mate for Saflex Feeder Duct 
Permits plugging in machines where 
and when you want them. Units are 
easily attached and disconnected. 
100% salvage for re-use. 








SQUARE J} 





DETROIT 








All Feeder and Plug-In Duct 
is NOT pretty much alike... 
























Performance, not Original Cost, 
is the prime factor in choosing 
the right duct... 


You. have a right to expect the duct you install 
to pay its own way in terms of the flexibility 
and increased efficiency it provides. Any good 
duct will do that. But a careful inspection of 
SAFLEX DUCT will prove that there’s a vast 
difference in the degree of efficiency. 

Any duct installation represents a fairly sub- 
stantial investment . . . substantial enough to 
justify thorough comparison before selection. 
We not only welcome such a comparison— 
we urge it. 
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COMPARISON 
CABLE DIMENSIONS 


No. 14/2 PVX 
Non-metallic Sheathed Cable 


Type T Conductor—.131 
inches b 

Overall Dimensions—.23 
x .44 inches 

Weight per M Feet—77 Ib. 


No. 14/2 Standard 
Non-metallic Sheathed Cable 


Braided rubber-covered 
conductor—.200 inches 
Overall Dimensions—.37 
x .63 inches 

_— per M Feet—104 




















PVX 


REGISTERED TRADE MARK 








NON-METALLIC SHEATHED CABLE 


with Thermo-plastic Insulated Conductors 


ADVANTAGES 


1 Small overall diameter—easy to handle. Requires smaller holes 





















2 Lighter weight—Facilitates handling during installation 


3 Type T conductors—Insulated with long-life, thermo-plastic com- 
poun 


4 Small diameter of conductors—Requires less space in outlet boxes 
5 Positive conductor identification—Insulation has permanent color 
6 Conductor insulation—Resistant to oils, acids and alkalies 


7 Insulation and braid—Both are flame- and moisture-resistant 
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8 Improved braid finish—Smooth, non-tacking and non-marking 
9 Free-stripping—Braid, paper armor and insulation all free-stripping 


10 High rating—Approved for 60 degree C operation 


Use this new Underwriters’ approved cable for wiring 
homes, farm buildings and other small buildings. You'll - 
find PVX easy to install. It has small diameter and is a 
light weight. It can be depended upon to give long service. q 
PVX has Type T conductors insulated with thermo- : 
plastic compound. This insulation is resistant to oils, 
acids and alkalies. Improved crushed paper armor pro- 
tects the conductors and overall is a flame- and moisture- 
resistant braid. PVX is available in sizes 14 to 4 without 
ground wire. 


FOR FURTHER INFORMATION see the nearest G-E 
Merchandise Distributor or write to Section W361-8, J 
Appliance and Merchandise Dept., Bridgeport, Conn. 
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